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PREFACE. 


It is perhaps in the order of fitness, that the first and most 
comprehensive treatise on “Carpet Manufacture” -emhracmp^ as 
this does Desi^mn^S Colourin'^ and W^eavin^^ of Brussels, Wiiilton, 
Tapestry, Axminsters and In<;rains — should emanate from su^h 
a ^reat carpet manufacturing^ centre as Halifax. 

Hitherto this subject has received, in comparison with its 
• importance, far less attention than any of its contemporary woven 
products, for whilst many excellent literary works have appeared 
dealing witli other branches (.)f the Textile trades, the ‘ Carpet 
Industry’ has been left severely alone. Hence this work is issued 
to supply the deficiency and may therefore claim to be unique and 
distinct in character. 

IMany friends and carpet manufacturers have encouraged me 
by their assurance of the necessity for such a book, and the 
splendid success which my former publication “ Calculations in 
Yarns and Fabrics,” has achieved further encouraged -me to press 
forward with this work. 

The present treatise has been carefully prepared from notes 
and observations made since 1896 when I first conceived the idea 
of such a publication. No mental energy nor material expense 

has been spared to make it as complete as possible. I have 

I • . . 

come into practical touch with almost every detail of nfhehinery 

described within these pages; the illustrations too, are almost all 
selected from machinery in present use. 
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PREFACE. 


The carpet and rug patterns on the plates have been designed 
and wo\'en under niy supervision at the Municipal Technical 
Schools, Halifax. 

The principal divisions of each chapter are arranged with a 
headline across the page and the sub-divisions in bold type at the 
top of their. own particular paragraph for convenience and ready 
reference. 

My thanks are due to many friends in Halifax and otlier parts 
of tht country who ha\e read the proofs and offered suggestions, 
ai^d to the printers Messrs. F. King & Sons, Ltd., and the block- 
makers, Messrs. Blatchford Iff os., who have executed the work 
entrusted to them most creditably. 

The supreme desire of the writer is that a perusal of the • 
book will afford much pleasure, interest and instruction to the reader 
and student alike. 

F. B. 


Halifax , 

October, 1901. 



Contents. 


CHAPTER I. 

Designing. 

Pages 17 — 47 

Introductory notes — general improvement in taste — influence of the com- 
mercial standard — progress in taste — Artistic development retarded — advantage 
of oriental over modern carpets — present day requirements — Principal classes of 
carpet design — geometrical class of designs — Conventional treatment of^atural 
forms—reproductions and imitations of former designs and masterpieces — 
Machine made carpets — classification — general possibilities — repeating patterns 
—testing the repeat — Bases of construction and distribution of repeating patterns 
— Simple patterns — distribution of unit figures on a weave basis — simple drop — 
reverse drop figures — Complex designs— step or half drop — half drop bases — 
skeleton plans, 'half drop’ — Ogee basis emphasised — the ‘all over ’pattern — 
multisv mmetry — border patterns — width of borders — Chlidema squares — plan 
of a chlidema. 

CHAPTER 11. 


Colour. 

Pages 48—74. 

Taste — an impQrtant factor— faculty of taste — natural endowment rare — an 
improvable faculty — methods of impiovement — capriciousness and diversity — 
standard— perfect taste, delicacy and correctness — Colour theories — successful 
colourists — colour defined — absorption and reflection — Complementary colours — 
Pigment colouring materials — ^.imple and compound colourings — mixture of 
simple and compound colours — Colour scales, simple and compound — classifica- 
tion — Visual modifications of colour — illumination — surface modification — 
relative proportions and intensities — ^juxtaposition — Harmonious colouring — 
harmony by (r) contrast — (2) analog} — (3) gradation — inharmonious combinations 
modified— Concluding notes 


CHAPTER HE 

Brussels Carpets. 

Pages 75 — 126. 

Introduction of Brussels loom — classification — materials and»structure — 
The Brussels loom, mechanism and construction — driving mechanism— the 
jacquard machine and harness mounting — Shedding mechanism (i) healds — (2) 
jacquyd — action of cards on needles or cross wires — relation of the perforated 



CONTENTS. 


cards to the point paper design — picking— the wire mechanism and motion — 
relative motions of the wire mechanisms — beating np the wefts and wires, 

' Double Beat ’ — ' Lettmg-off ’ or warp controlling mechanisms — tension on the 
(i) small chain — (2) stuffer warp — (3) figuring threads— positive take up motion — 
action of the mechanism — Setting on, Knocking off and J 3 rake mechanisms — 
action of same— Automatically stopping the loom— shuttle fails to reach the box 
— action of the mechanism — the weft fork — action of same— tightening the weft 
by a contrivance in the shuttle. 

CHAPTER IV. 

Wilton Carpets. 

Pages 127— 136 

Comparative description — Modification of 13 russels mechanism —Small 
chefth shedding mechanism — figuring shed mechanism- -wire motion mechanism 
— picking mechanism — action of the mechanism— lateral movement of the 
picking tongue- - alternative method. 

CHAPTER V. 

Factors Common to Brussels and Wilton Carpets. 

Pages 137—159 

Designing — Colouring — planting— moresque effects and planting for same — 
Colours working ‘dead’ — Card stamping machine for Brussels and Wilton — 
preparing and punching the cards— Cross border jacquard — a suggestion— 
Lubricating brush and support for wires 

CHAPTER VI. 

Tapestry Carpets. 

Pages iC)o — 205. 

General notes — Single thread printing-preparation of the yarn for printing 
— Printing drum and printing — general description — driving of the drum — (i) by 
power^ — (2) by hand — indices of the drum — filling the drum — even distribution 
of the yarn over the face of the drum — Printing — Kxamples—Scale board- 
printer’s board — scale and design board combined — Scraping the colours — 
Stripping — steaming — washing, drying and winding — Setting and beaming, 
object and process--The loom — shedding -picking from low and crank shafts — 
Wire motions ‘ Moxon,' ‘ Switch ’ — driving of the wire box — action of the mech- 
anism — troygh wire motion— heating up — Warp contiolhng mechanisms— small 
chain and stuffer — action of the mechanism — tension on the print w'arp — action 
of the mechanism — taking up, positive — Designing and colouring — velvet pile 
tapestries — squares and rugs— Printing the pattern on the woven carpet. 



CONTENTS. 


9 


CHAPTER VIL 

Axminster Carpets. 

Pa^^es 206—246. 

General Jiotes — Hand made carpets — -Axminster, moquette — The Axminster 
loom — driving, frictional— driving the main or cam shaft and shedding tappets — 
Shedding, small chain and staffer — Tufting mechanism — tufting fiame, spool and 
tubes — chains — support and driving of the chains — ratchet driven chain wheels — 
General notes on tufting —holding the tuft jams— tufting, wide widths — 
foimation ol the tufts— tiansferring the tufting frames Irom the chains into the 
shed and vice versa — Combined action of the tufting tappets — arresting the ends 
of the tufts — picking, positue — mechanism for inserting the weft cm-rier — 
beating up the weft — taking up the carpet — warp controlling mechanism — 
designing and colouring. 


CHAPTb:K VIH. 

‘Chenille’ Axminster Carpets. 

Pages 247 -279 

Design and si^es of paper- -fur chain -suitable makes of fur— wea\ing the 
Chenille fur — cross or gau/e wea\ing — gauze draft — treading plan— easing the 
crossing threads — another method -the design in strips- inserting the ‘colours’ 
of chenille weft— length of fur re<piired tor each rug or repeat of pattern — 
cutting the chenille piece into strips and formation of the fur — weaving the rug 
or carpet— structures and makes of rugs and carpets— double shed — Automatic- 
ally inserting the chenille fur- timing of the mo\cments in relation to each other 
— special form of reed - needles and frame - fur carrier— Intermittingly druing 
the ‘ lay ’ and fur earner — An alternaiue method — driving the {i) ‘ lay ’ — (2) the 
fur carrier — action of the mechanisms. 

CHAPTER L\. 

Kidderminster and Scotch or Ingrain Carpets. 

Pages 280 — jor 

Various Ingrain structures — Roman carpets — Card cutting instructions — 
Double cloth Jacquard and Compound harness mounting — card cutting instruc- 
tions — The Ingrain loom — driving^, compound — Jacquard sheddingand full harness 
mounting — Cross border Jacquard — driving semi-toothed cylinders and the 
pattern chain cylinder — shuttle box mechanism — <?dd picking — lettmg off the 
warp— taking up the carpet 



10 


List of Illustrations. 


COLOURED PLATES. 


« 



PAGE 

Plate I. 

Fil;. 25 

A compound series of scaIes--coloured ... 

62a 

: I. 

„ 26 

Influence of surface on tone of colours ... 

62a 

„ 11. 

„ 28 

Modification of colour by colour 

68a 



HALF TONES. 

PAGE 

Plate A 

Fi«. 10 

Carpet, desi^med as a half drop on the 




lozenge basis 

34 ^^ 


,, 12 

Do. designed as a half drop on the flat 




ogee l)asis ... 

36a 

„ c 

M 17 

Rug, designed to turn o\ er ... 

42a 

D 

M 18 

Do. designed to “ wield ” 

42b 

„ L 

n 29 

Photograph, full size, carpet yarns 

76a 

„ P 

M 37 

L 9 o. of a Brussels Loom ...1 

1 

s 82a 

1 

» n 

M 39 

( 

Do. of a Jacquard for same ...1 


n 147 

Do. of an Axminster Loom 

213 


,, 210 

J)o. of a Chenille Axminster Power 



Loom 


... 271 



LIST OF ILLUSTRATIONS. 

( Continued.) 


Fig 


I . 

Sateen basis for the distribution of unit figures 


Page 

26 

4c^5- 

Detached unit figures in outline 


27 

3 

The same form as Fig 2 distiibuted in special 'five 

end 



sateen order 


28 

0. 

The unit figures 4^5 distributed in six end broken 



sateen order 


29 

7- 

The simplest form of drop 


30 

H 

Reverse drop figures 


31 

9 

Half drop bases 


33 

lO 

Carpet designed on the lo/enge basis — half drop 


34^t 

1 1 

Skeleton plan schemed for a half drop design on 

the 



rectangle basis 


35 

I 2 

Carpet designed as a half drop on the ' fiat ogee ’ basis 


36a 

^3 

An ‘ all over’ pattern in outline 


37 

M- 

A multi-symmetrical pattern based on the triangle 


38 

15 

A unit figure for Fig 14 


39 

i6 

A multi-symmetrical figure based im the rectangle 


41 

I? 

A rug design — turn over basis 


42a 

I<S 

Do — on the ‘ wield ’ basis . . 


426 

KJ. 

Chlidema sipiare 


44 

20. 

Ifian of a childerna 


45 

21 

Analysis ot white light .. 


54 

22 

Do. coloured light 


55 

23 

A scale of gre) s 


Go 

24 

Chromatic circle 


61 

25- / 

Plate I A compound senes of scales — Coloured. 


1 62a 

26. 1 

Influence of surface on tone of colours 


27. 

Four St} les in gievs 


66 

28. 

Plate 11 Modification of colour by colour . . 


68a 

29. 

Materials used in the production of a Brussels Carpet 


y6a 

30 

Cross section through the weft of a t/iife frame Brussels . . 

77 

31. 

Do. Do. Do. the toundation cloth 


77 


Do. Do warp Do. Do. 

» 

77 



LIST OF ILLUSTRATIONS. 


Fig 33. 

.. 34- 
. 35 & 3(3 

,, 36A 

.. 37 
.. 3^^- 

.. 39 - 

,, 40. 

41 & }2. 

.. 43- 

” 

.. 45 

46 

.. 47' 

48 

49 & 50 

„ 51- 

52. 

M 53 

.. 54 & 55 

. 5(3. 

,, 57 to 60. 

,, r,i & 62. 

,, 63 & 64 

,, 65 & 66 

.. 67. 

GcS & 6<j 

„ 70 

.. 71 

M 7^ & 73- 

M 74 to 70 

80. 

M 81. 

.. 82 & 83. 

M 84 & 85. 

86 

,, 87 to 89 

M 90. • 

91 & 92. 
93- 

.. 94 95' 


Vertical section* through the healds, harness board and 
reeds together with a cross section through the weft 
of a SIX frame Brussels carpet . . 

Do Single shed 

Vertical sections of the carpet through the warp 
A cross section through the weft of Fig. 36 . . 

Brussels carpet loom . . 

End section of the ' cradle ’ or high wire motion 
Fue frame modern Brussels Jacquard machine 
Harness mounting for a six frame Brussels Carpet 
I’arts of Fig 40 

(xround shedding — Woodcroft tappets 
Front view of ground shedding mechanism . . 

•Sectional ele\ation of Jacijuard shedding mechanism 
Section of point paper design with ' gamut ’ . , 

Jacquard card - perforated to pattern 
Three cards for 3/4 Brussels 
Picking — Brussels 
Front view high wire mechanism . . 

Plan of ditto 
Double beat 

Warp controlling mechanism — positive 
Do negative 

Do figuring threads — Brussels 

Positive take-up 

Knocking-off and Brake mechanisms 
Automatic Mechanism for stopping the loom 
Weft fork . . 

Weft controlling device 
Transverse section of a Wilton Carpet 
Shedding tappet for jac([iiard — Wilton 
Tappets for wire motion — Wilton 
Picking mechanism for Wilton 
Design to illustrate planting 
Diagram illustrating planting 
Two sizes of point paper 
Plates of card stamping machine . . 

Punches lor ditto 

Diagrams of card stamping machine 

Chlidema crossborder jacquard machine 

Plans of trapboard for same 

Suggestive crossborder jacquard machine 

Lubricating brush and support for wires . . . ^ 


Page 


78 

78 

81 

81 

82a 

84 

82a 

80 

86 

89 

90 
92 

98 

TOO 

too 

103 

106 

J07 

no 

112 

115 
1 15 

117 

120 

123 

123 

127 

130 

^31 

132 

140 

142 

144 

M 5 

14G 

148 

152 

153 

156 

158 



LIST OP ILIALSTRATIONS. 1 3 

Pa^e 


Fig 

96 


Transverse section through the weft of a tapestry carpet . . 

iGi 


97 


Ditto 

if>3 


98 


Transverse section of printing drum and method of driving 

M)5 


99- 


Front elevation of ditto 

1G6 


lOO. 


Alternatu e method of dri\ ing 

166 

Fig 

lOl & 

102. 

Indices of Printing drum 

1G6 


103 


Winding yarn on to the punting drum 

1G8 


104 to 106 

Even distribution of varn over the face of the drum 

171 


107 to 109. 

Ditto alternative method 

172 


r 10 


Transverse section of drum and printing carriage 

174 


III to 

iiG. 

Details tor reciprocating the printing carnage 

M5 


117. 


Printer’s scale boat d 

180 


1 18 


Printer’s design belaid . . .. .. i 

180 


ri9 


Printer’s scale and design boards combined . , 

18^ 


120 


Scraping tool 

184 


I 2 I & 

122. 

Setting and beaming 

187 


123. 


Special heald with two evelets 

19S 


I 2 4 to 

126 

Plan and section of switch table wire motion, ‘ Mo\on ’ 





principle 

192 


127 t'v: 128 

Eml and fiont elevation ot wire inseiting device 

T93 


129 


Plan of tiough wire motion 

195 


130. 


l\Iechanism for reciprocating the trough lever 

19G 


1 31 & 

132 

Warp letting-ofl— Negative 

198 


lii to 

135. 

Vertical sections and details of caipet printing machine. . 

204 


1 36 to 

138. 

Transverse sections of velvet tapestiies 

202 


139. 


Section of hand made caipet 

207 


140. 


Antiipie hand loom 

208 


I4I. 


Single tuft— hand made carpet 

209 


142. 


Transverse section of Axmmster Caipet 

209 


M3 


Do Do Do. 

210 


144 & 

M5 

Do Do. Do 

211 


14O 


Do Do Do 

212 


147. 


Photograph of an Axmmster Carpet Loom . . 

213 


148. 


Sectional elevation of driving and positive take up 

214 


149 to 151. 

Plan and details of driving 

215 


152. 


Plan of shedding mechanism 

215 


153 - 


Front view of Do 

217 


154 - 


Tufting frames, spool and tubes . . 

219 


155 - 


Do. tubes .. 

220 


156 & 157. 

Driving of tufting chains ., .. . 

221 


158. 


Do. alternative method . . 

223 


159 & 

161. 

Sectional elevation of transferring arms and operative 



0 


mechanism 

227 


a 





LIST Ot' ILLUSTRATIONS. 

Pago 

Fig 160 

Plan of transferring arms and operative mechanism 

229 


162. 

Tuft gripping device .. 

232 


163 & 

irj4 Inserting the weft by means of a wire 

234 



Locking the double pick 

235 

Fig 

166. 

Side elevation of mechanism for inserting the weft needle 

236 


167 

Front ele\ ation Do Do. Do Do 

237 


168 

Beating up the lay by means of a cam 

239 


169 & 

170 Positive taking up motion 

241 


171 

Positive warp controlling motion . . 

242 


172 & 

173. Two sizes of point paper for Axminster 

245 


174 

Point paper design 

245 


175 

Point paper for chenille Axminster 

259 



Plan of three strips of chenille fur 

248 


177 to 

179 Strips of fur after cutting and folding 

249 

«k 

180, 182 & 184. Cross weaving draft and plan . . 

251 


i8[. 

Various methods of combining doup standard and slip . . 

252 


183 

Cross weaving— gauze shed 

253 


I '^5 

Easing motion 

255 


1S6 to 188. Cross \vea\ mg diaft and plan— gauze shed . . 

256 


189. 

Cross weaving — natural shed 

237 


1 90 

191. (ihenille Axminster design in strips 

239 


192 to ig6. Details of machine for cutting the chenille fabrics into 
strips and forming the fur . . 

2 d 3 


197 

Transveise section through a chenille Axminster rug- 
single shed 

2 ^g 3 


198 

Do — double shed 

2 b 5 


199 

Do — minus lloat 

266 


200 to 203. Plans and draft for Chenille Axminster Rug . . 

266 


204 to 209 Do Do Do 

26(9 


210 

Photogiaph of a Chenille Axminster Power Loom 

271 


211 

Front view of a portion of the reed 

274 


212. 

Side Do. Do 

274 


213 

A plan of the base 

274 


214 

Portion of the needle bar, needles, etc. 

274 


215 

Fur carrier, bracket and rods 

274 


216 

Dri\ mg the “ lay ” and fur carrier 

275 


217 

Driving and arresting the rotary action of the crank shaft 

278 


218 

Similar view for driving the fur earner 

278 


219 

Plan view of both the above 

278 


220. • 

Details of above 

278 


221 to 

224 Transverse sections through the warp of 



Ingram Carpets . . . . . . 281 & 282 

Transverse section through the warp of a l^oman Car^t 283 


225 




LIST OF ILH'STRAJIONS. 

15 

•']g 226. 

Section of a design on the ' Roman ’ principle 

284 

227 

Trans\er=ie section through the warp of a ‘Roman’ where 



the giound is plain 

285 

,, 228. 

Section of a double cloth Jacquard and compound 



harness mounting . . 

287 

, 2 2Q 

Plan of divided comberboard 

287 

230 

Draft of the warp threads through compound harness . . 

287 

,, 231 to 234 

Sections to illustrate card cutting . 

287 

. ^35 

Compound svstem of driving 

290 

,, 23G. 

Cross border jacciuard . . 

292 

.. 237. 

Driving the semi-toothed cylinders and the box pattern 



chain . . . . . . . . , . . 

295 

238. 

Details of 237 . . ♦ . 

295 

.. 239 

Sectional elevation of a six shuttle rising box mechanising 


M f|0 

Pattern chain 

296 

M 241, 

Pick and pick at will mechanism 

298 

, 242 

Letting oft the warp Positive motion 

298 

2;3 

Taking up the carpet. Do 

301 




PRlzSS OPINIONS. 


< )\ 

'^Calculations in Yarns and Fabrics/' 


The “f EXTILE RECORDER”: 

“ I lii> \ dlmiK' 1' (iii(‘ <it I III' 111- II Iri II I \ pc of lio ik-^ oil t i‘\l ilf < ,(I< iil.it loll',, iiof iiu'u l\ m \ 111^ 
,1 trti ■ 41111)1(1 > *">' iiimm I III' t.ii t - upoii w III! h tli('\ ,tio I '.Ill'll tin nnnt 

I 'iiii i)l( 1 1 till’ll^ til f hilt n I II I' Inn I ,\i I II '^J'lii' liitoh I \ 1 1 I 1/ I Im I 

The ” MANCHESTER GUARDIAN”: 

■' All UltciC'-lllli: .iml 11 ' 1 ‘till I ll.ipti'l 1' (Irxiitcil (o the l(‘■.flIl;; of textile iii.i ( ei i,i 1 - .ii|i| 
till" -'t,lll(l ml , l How ,1111 e toi Iilo|--tuie III e,i< ll klinl .Ml Hl-i(ilim\ s liook Mlpplies ,1 Iv 111(1 

ot lilt 111 III, it mil imetiil t o text lie iii.iimt.K t in i m w lin li, io l.n .m w e kimw , li,m not lieeii ]iii))lmlieil 
111 ,1 11\ tlllliu like the ,l 1)11 111 1,1 III e pi oellteil 111 hm ' (' l li 11 l,i I K )|| -, 

The ‘‘TEXTILE MERCURY”; 

' 'I he \ohiiiie Ill'll, mm .iii .iIiiiihI.iih i ol imi till iiiloiiii.i t mu, ,iiiil ^lmllhl he iii the 
])n>>e^'mii of siuiieiit-', te.n hem, iii,i ii.i”ei .iml ,ill pemoim h i\iin: to ile.il \Mtli tin* iii ittem ot 
u hii hit 1 1 1 ,it N 

The “GLASGOW HERALD”; 

I hook \\ till h eiilhoiliim know leil;:e . 111(1 expel leiH e ... 111(1 whiiti \\lUpio\eof Hieil 
'I'l Mt e to the Hpiijiu 1 .iinl iii.iiiiifai tin ei of text lie iii.ilei l.ll^ ' 

The “NEW YORK COMMERCIAL”: 

‘ V lilO't ex<.elleiit w oi k 

The “YORKSHIRE DAILY OBSERVER”: 

'■ Ml Ui.olhiii \ , w ho m u ell known in the \\ mt l{i(tiiij: imw m.ikim ,i v.ilii.ilile i out 1 1 - 

hut 10)1 t o I lie litei.it III e on I ext lie •>iihie( In h.iiiilv toini, thoiinh with liiinlite det.iil, he 
elil em into t he \,ii loim ■'N ■'teiim of i ount liii; \ .1 1 im, a in I f/e' // //e/e ni-lii n) nih nhtt nun. I<ii tn'-t^^ 
iii'nihtu, iiiiil lilt hihiiiiill fill I /ln'■l n i ll 1 1 ' f II ll 1 / tniiii'iiil I'llc \\ o| k m (Iniileil lllto twehe 
( hapti, m, eai h ot uhnh tie.il'' on some iliHeieiil svsttin i oiiiiei ted with tin* siih),'i t Attei 
aii.ihsiii;: ,iiid explaining; the 'Xstimi in a inaiinei wlinh m e.mih nndemtood, theaiitlioi 
ellfoK es hm h's'Dim h\ ,i nilliiliei of ex.iiiiples and (allies \l the end ot eai h i h.lptei sp.ii e m 
deMited to exei i mes in the foi in of ipiest loim t o w tin ti .nmw el s a le "U eii 15.N this me. ms the 
slmh.mt will he , I hie t o test hm know le(l;;e as he ^;oes on It m inipossihh' to >;i\e an efntoiiu' 
of the whole hook, hill a tew extiai ts fioiii one ( haptei will^i\<'a,n ld(‘,i ot th(‘ w,i\ in w hieh 
eM'ix hiaiK ll of the siiiips I m Heated In the < liajitei dealiiij; w ith 'The Weight and Cost of 
NSo\eii kalil i( s,' details ,11 e eneii lull of nil (‘i est , espia i.illx to those who look foiw.iid to ,i 
in.mufa; tuini;; ( aieei, .uid also to nieM hauls enj;a^(Ml ni the s.ile of textile fabin s 




I’KIMTI.D BY 

F King & Sons, Ltd , Broad Street. 


HALII' ^\. 



CHAPTER I. 


Designing, 

Introductory Notes. 

C\RPETs belong to tlie class of woven fabrics wliere many 
distinctive finalities of decorative art may be displayed. 

13ut in addition to the possession of any artistic ability* the 
designer of such woven structures should recei\e a thorough 
technical training before he can expect to merit commercial success. 
\\ lien he is conversant with the trade requirements and sufficiently 
considers the subse(]uent ^urroundmgs and associations w’hich his 
productions are expected to meet, he will be able to know exactly 
how to select <ind adapt his ornament to satisfy the conditions of 
the structure of the carpet, the capacity and limitations of the 
mechanism and the fitness of environment. 

Admittedly, many designers for carpets are deficient in technical 
knowledge, requirements, capacities, possibilities and limitations, 
which govern the work to be done, 'riirough this lack of knowledge 
they fail to reach the standard of excellence m design and colour 
attained by many of their contempoianes. 

It is only just to sa\ that tlu- structure of a carpet is not by 
any means so complicated as to forbid any person of average ability 
from readily and thoroughly comprehending it. (liven this informa- 
tion the pleasuie of designing will increase, for then the student 
will be working not so much by rule as from knowledge. Further, 
increased technical ability added to artistic taste, natural or acquired, 
will impait flesh ness and treeness to both form and colour in any 
w^oven pattern. Still further, since the mechanical reproduction of 
designs and colour schemes, good, bad and indifferent, is virtually 
Mie same in woven fabrics, the extra cost m employing superior 
designers and colourists is comparatively small where the goods 
are manufactured in anything like quantities. It is therefore 
increasiij^ly evident, that the submission of a superior article at 
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such a small increase of cost, becomes primarily an inducement to 
favour, choice and purchase. • 

It should be the aim of all true citizens and 

Gcnorsil 

, ^ friends of art to endeavour and to cncouratre e\'ery 


General 
Improvement 
in taste. 


in taste effort to improve the general taste, d'here ate two 

ways ot accomplishing this object, (i) Directly- - 
by teaching; (2) Indirectly — by the preparation and siibmi^sK)n to 
buyers and users, of patterns which accord with reason and general 
approval of that which is good. 

The former method in many respects is the shorter and better, 
but since it'invohes effort on tire part ol the many it is neces^aiy 
meanwhile to rely on the latter. 

The designers in particular and producers in general, should 
themselves be afforded e\ery oppoitunity of training in both ait 
and technicpie and surrounded by an atmosphere cnnduci\e to 
refinement of taste. Their repeated productions under such con- 
ditions will then gradually and passively, though imperc’eptibly but 
assuredly, provoke in the general mass of purchasers and users <l 
growing sense for the beautilul. 

The commercial standard is the chief fac'tor 
Influence \vhich inlluences the productions of the modem 

^ . , nianufactiuer, since the merchant, factor or dealer 

Commercial 

Standard practically dictates what must be made. lie m 
' turn is governed somewhat by the tastes and 

inclinations of his customeis, therefore the dealer only oideis and 
the maker only produces the class of goods wTich e.vpeiience 
leaches them Dvill sell.’ Nevertheless the designer and manu- 
facturer should and often do, to their credit be it said, make 
samples and submit at e\ery opportunity designs and colourings 
which are artistically superior to many carpets hitherto produced. 

Under such conditions progress is necessarily 
Progress slow, yet the observing student of applied art, m 

Taste relation to woven structures, cannot fail to 

see that the character of design and colour has 
changed for the better within the last 20 years. The credit for this 
advance is partly due to the improved training given to designers 


Progress 
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and tlie increased facilities for the study of art and technology. 
The small rooms and cramped accommodation in mechanics’ in- 
stitutes and similar buildings (good in their way) of 20 years ago, 
ha\e given place to the commodious Technical Schools with 
spacious art rooms and corridors decorated with the best designs of 
past masters and modern art. The same truth aj)plies to many of 
our Textile Departments. ]]riefly summarised then, the present 
day student moves in an atmospheie which is calculated to 
encourage and inspire him to resolve, not only to e(}ual, but surpass 
if possible the selected examples which daily surround him. ^ 

As a result of these increased facilities, wo\en designs possess- 
ing superior artistic properties and better schemes of colouring clfe 
submitted each succeeding season to the purchasing public. 
Further, many of the choicest designs which have been made in 
higher grade textures are repeatedly reproduced in cheaper 
m.iteiials and stnu tures— -fine grade Axmmsters which are often 


reproduced in d'apestnes being examples to wit. 

'I'here are factors, however, which operate in a 

Artistic contrary direction, and so contribute in retarding the 

Development 1 , r • 1 ^ i 1 

_ makers enthusiasm tor improved art, and here are 

Retarded. , , , , ■ 1 • 

two examples of many which could be cited in 

support of this assertion. 

First, manufacturers freipiently experience much difficulty in 
obtaining a higher price for really good designs than for those artis- 
tically inferior, when both are woven in corresponding qualities of 
material and of the same structure. 


Second, the frequent changes in fashion make it almost im- 
possible for a pattern to last tor more than a year or two, hcnce.^ 
the manufacturer must secure orders for considerable quantities 
in order to enable him to pay the price for really good designs. 


Advantage 
of Oriental 
over Modern 
Carpets. 


It is here that the Eastern carpets possess an 
advantage over their machine made competitors. 
The oriental rule is reproduction, consequently 
its patterns are slow of growth. The designs pass 
from weaver to weaver receiving various modifica- 


tions the way and the best being most prized have survived to 



20 


carpp:t manufacture. 


the present time. In this sense such patterns are a survival of the 
fittest, many of them being examples of what a perfect carpet should 
be both as regards form and colour. At the same time, there are 
many examples of so called Ivastern carpets which are poor in 
design and crude m colour. The only merit they possess lies m the 
name they bear. One cannot help feeling convinced that in some 
respects many oriental weavers of the present day li\e considerably 
on the momentum of their ancestors. In addition, many imitators 
trade on the ‘ name.' 

ddien, though there is much room left for 
Present day • , , 

„ . , improxemcnt m the general taste, no maker can 

< Requirements. „ , ^ 

aftord to peinut his looms to remain idle until his 

customers are sufficiently educated in chromatics and design as to 
appreciate and purchase the best and choicest productions. Mean- 
while, ho must stow away his own ideals and be content to study 
their requirements, conditions and tastes and endeavour to satisfy 
them. 


Principal Classes of Carpet Design. 


'rhere are three chief classes of design in carpets and general 
floor decorations. 


I. Those which ha\e a purely geometrical basis of construction 
and ornament. 

II. The coinentional treatment of natural foims. 

III. Kepioductions and imitations of former designs and master- 
[)ieces. 


The first class of designs comprises those used 

Geometrical linoleums, oilcloths, and some of the cheaper 

Class 1 1 r \ * 

of Designs kinds of carpets. | Such patterns are evok ed, 

rather than constriKted; they are the result of 
interchange of sejuares and rectangles, divisions of circles and 
radiating lines. Tfie geometrical principle is essential for all 
repeating designs and it is in this sense that all really good 
ornament may be said to have a geometric base, but this does not 
necessarily imply that the ornament itself must be geometri*cal. 
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Conventional 
Treatment 
of Natural 
Forms. 


In this class of ornament natural forms are first 
studied in minute detail, then conventionalised to 
suit some specific purpose and make of fabric ; or, 
expressed more tersely, the designer voluntarily 
first becomes the sla\e of his selection and then in 
turn he reverses this (3rder by making it conlorm to his wishes. At 
the same time he emphasises such natural features of the subject as 
are'best suited to his purpose. The design must be conventionally 
treated in its entirety, and nc^t one part conventionally, and another 
naturally rendered. Plants and flowers must be displayed llat^to a 
symmetiK'al arrangement and even animals and bird^, when used 
as ornament, should lie reduced to their simplest flat foims. Natiu^ 
objects should be represented their nornud size or greatly diminished. 
If they are portrayed larger the mcMtalde effect is poor, if only 
slightly 1 educed the pattern is generally meagre and weak, but if 
the leduction is great it is so obx'ious that it is impossible to mislead. 
Lastly, interest will always b(^ added when the natinal subject can 
be detected. 


'I'here has been a tendency during recent years to ele\ate all 
who are attempting originality m decoration by going direct to 
nature and conventionalising her forms and while there is much 
that is commendable in this method, historical and past standards 
cannot wisely be neglected. 


'fhe selection and study of historical w'orks of 
applied art, particularly those of Eastern and 
Indian oiigin, are either reproduced or modified 
and adapted to suit modern requirements. 

Such examples of past productions and all 
masterpieces ought to be studied, not with any view to a slavish 
reproduction, but for the purpose of inspiration and to catch the 
spirit which dominated them. A study of oriental carpets on these 
lines will afford many a silent and valuable lesson in proportionate 
adjustment of figure and ground, in grouping.of borders and of the 
general effect when produced. One frequently experiences xery 
considerable personal pleasure besides many suggestive thoughts 
from cis examination of historical woven tapestries or carpets of 


Reproductions 
and Imitations 
of former 
designs and 
masterpieces. 
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recognised merit. Most things which are good and lasting have 
their foundations in the past. If then there be combined with a 
good modern training a clear knowledge of historic masterpieces, 
the production of designs, satisfactory both in form and structure 
\vould I'e ensured. An examination of such fabrics rexeals the 
following facts : ‘ Constt action ’ is decorated and decoration is never 
purposely constructed, and geneially the basis of ornament' and 
repeat of pattern are as far as possible eliminated from the design. 
In a relati\e sense a builder remo\es his scaffolding when the 
buildjng is complete. Many designers, how'ever, prefer to emphasise 
the basis of fheir ornament. It is much easier to produce a jxittern 
vvnere the structural basis is e\ ident than to conceal its framework. 
Elimination of foundation lines is subtle and difficult. It iinohes 
much thought and many people hnd it hard work' to think. Again, 
it IS found that ‘ Beauty of Foim ’ is produced by lines growing out 
of the ornament; there is an absence of w'ant in the design - neither 
remo\als nor additions are felt to l)e necessary. 'I'he general form 
receives the first consideration, next follows the principal flowing 
lines which gi\ e stability and grace to the design, and finally the 
chief ornament is added. Yet, one other observation let us take a 
peep into the architect’s note book. It is filled with sketcluis of 
details, copied from great works and examples of aichitecture which 
have survived time and decay. When plans are prejiared, freipient 
references are made to this sketch book and the details contained 
therein are studied until the architect becomes imbued with the 
spirit characteristic of the originals. Such initiative and individual 
feeling toned by the influence of past art will always result in good 
decoration. 

There is much that is meritorious in both the second and 
third classes of carpet designs, but a slavish following of either is 
fraught with danger and disadvantages chiefly owing to the 
limitations which the adoption of either method separately imposes. 
If the former be rigidly follow^ed and the latter ignored it involves 
a constant struggle with first principles, whereas if the order be 
reversed, the so-called designer is neither more nor less than a 
copyist. 
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Machine Made Carpets. 


There are three chief classes of machine made 

, Classification. 

" carpets. 

First, those in uhich the hgurinj^ is produced by the aid of 
a jac(]iiard machine, the size of eacli repeat beinj^ limited to 
the capacity of tlie h^urinj; mechanism. To this class belong 
J-irussels and Wilton of the pile sort, and Ingrain, Roman, Scotch 
or Kidder of the art squares and pileless carpets. 

S Cl 011(1, those which are ])roduced without the aid c^f a jacrfuard 
macinne e.g^ Chenille or Patent Axminster and Royal Axminste^ 

Third, those on which the pattern is either printed — literally 
painted cjii the pile yarn liefore being \vo\'en, or, after the carpet is 
wo\cn, ]:)rinted by hand blocks or machine driven cylinders. The 
lormer method is the more satisfactory and that most generally 
adopted, for the design and colour scheme is \irtually limitless, but 
when blcK'ks or cylinders are used the capacity of the design is 
limited to these. J belonging to this division the Tapestry is the 
most typical representative. ‘ Smyrna ’ carpets may also be 
included under the "'Ume heading. 


At this stage, the chief possibilities and limi- 
tations of machine made carpets, might with 
ad\antage be briefly generalised. Later on, and 
in order, each class will be more fully considered. 


General 

Possibilities, 


The pattern in all machine made fabrics belongs to the repeating 
class. This mechanical repetition has the advantage of even 
distribution, balance and repose, though in some respects it is 
objectionable, for when carried too far it produces monotony. On 
the other hand, the carpets woven in hand looms particularly 
those from the Orient are unlimited and unfettered in variety of 
idea, design and colour and yet, even variety may be carried so far 
that it becomes impossible to fully appreciate it. When the 
predominant factors, balance of design and colour, are acquired in 
any woven pattern, it never tires the eye, either by too frequent 
repetition or intricate variety. 
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Eastern carpets are nevertheless more frec^uently preferred to 
those woven in power looms— the variety of pattern bein^ the 
chief factor in their favour. This desire for ‘ variety ’ can be 
satisfied in machine made productions when the customer is 
prepared to pay the price as he is for those of oriental manu- 
facture and its imitations. 


Patterns can be schemed and produced in power looms of 
modern construction, which when repeated possess all the appear- 
ances of unit decoration, the repeat of the design is not \'ery 
apparent and the eye is carried with interest over the complete 
filling as though it were a single repeat. 

Such carpets are of better value and structure, and relati\ely 
much cheaper than those of Eastern make. 


The limitations of design and colour should be considered a 
necessary part of the designer’s craft, and he who overcomes them 
by thought and invention will add increased charm and interest to 
his woven patterns, whether of hand or power manufacture. 


Repeating 

Patterns. 


Repeating ornament may be designed so as to 
emphasise the repeat or conceal it. When the 
pattern is produced with a view of disguising the 
repeat, it possesses characteristics which belong to patterns of large 
repeat. In other words, a pattern is produced costing the minimum 
of expense but bearing the impress of the maximum. Any decided 
feature of line or ornament will emphasise the repeat, and tend to 
cause irritation, the absence of which constitutes one of the chief 
factors in a good design. It is usual to disguise all construction 
lines which, though they assist in giving grace, strength and stability 
to the ornament, should nevertheless be concealed or covered with 
pattern when the design is completed. 


Testing the 
Repeat. 


There are several methods in use for testing the 
qualities of a repeating pattern, viz. : — 

I. The pattern may be run beyond the lines 
which bound the repeat and so ensure the correct fitting of top and 
bottom and side to side. 

2. The design may be cut across the centre either vertically or 
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horizontally, and the top and bottom or sides joined in accordance 
with the cutting. 

3. The paper on which the design is made may be so folded in 
either direction that the top and bottom or sides shall appear joined, 
when any defect can be easily detected. 

Bases of Construction and Distribution of 
Repeating Patterns. 

In this treatise no attempt is made to describe in minute detail 
the principles ot design and designing, but rather to ^explain Tihe 
technical side of the subject, wdnch includes structure of fabricj^ 
possibilities and limitations of design and coloui, principles of 
mechanism and methods of productions. Ne\ ertheless it is essential 
that some tliought should be given and space devoted to the basis 
and distribution of the ornament, without w'hich this work would 
be incomplete. 

In the arrangement of repeating pattern the chief systems in 
use are 

1. Distribution of a unit hgure on some elementary weave basis. 

2. Simple or Whole Drop. 

3. Reversed’ Simple Drop. 

4. Half or Step Drop. 

5. Half or Step Drop reversed. 

0. Diamond or Lozenge. 

7. Wave line. 

8. Ogee — Various forms of. 

9. All-over Pattern. 

10. Multi-symmetry. 

11. Borders and Squares, including Chlidemas. 

? 

Simple Patterns. 

The design for carpets such as are used ip churches and public 
institutions are generally of the simplest repeating kind. Any 
simple but graceful form is first selected and then distributed over 
the repeat area — (i) on some elementary weave or sateen basis ; 
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'2) upon the simple or whole drop ; or (3) upon the reverse drop 
principle. 

The adwinta^m of usin<^ a detached fi^aire and repeating it 
aver a p^iven area is evidenced by the variety of directions in which 
2ach unit may be placed. This makes the complete pattern 
ipproach nearer the ideal lloor decoration, for it appears more or 
ess the same when viewed from any point. For Brussels or 
Wilton carpet-^ this system lends itself admiraldy to plantinf^ 
purposes, since each unit hi^ure may be separately and difterently 
:oloured in whole or part. 

A B C D 



Distribution of 
init figures on 
a weave basis. 

These are 


Having first selected the unit figure the next 
thing is to determine the basis of distribution. 
Four of the most useful methods of arrangement 
are shown at n, c, o. - Fig. i. 
respectively and technically known as : — 

Tlie 4 end broken sateen. 

,, 5 ,, perfect ,, 

,, 6 ,, broken ,, 


,, 8 ,, perfect ,, 

The spaces between the longitudinal lines of the point paper 
'epresent the warp threads, called ‘ finds,’ and the spaces between 
:he horizontal lines represent the weft threads, called ‘ Picks.’ 

Sateens are of two kinds, viz : — Perfect and Broken. 

Perfect sateens are usually made by placing the waip or weft 
narks in the first square in the repeat area and then repeating this 
nark on each succee^ding pick of w'eft, but moving it any number 
ends which is not divisible into the number of threads in one 


■epeat of pattern ; hence upon five threads the ‘ pure ’ sateen is 
)btained by moving the warp or weft marks two or thre%ends at 
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each new pick, and upon eipdit threads three or five may be used as 
a basis ; sinidarly with any other number ot thieads. 

T-jroken sateens he.vc no definite order ; they have conse- 
(|uently to be s liemed -tour and si\ ends sateens arc examples to 
wat since there is no number from or bekov the half of four or six 
but what IS a delimte measure of those numbers. All numbers 
above the halt are nneisely as those below it. Fl,^mres arranp^ed 
on this principle aie nems-arily distributed evenly. 

d'he principal points wdnch must be obsened are:--(i) Upon 
the numbet of ends and picks used, the spots must he eijui-distant 
from each othcn. this is obtained by di\idin,i( the number of ends 
and ]ncks into as many scjuares as there are spots in one icpeat o*f 
the pattern, r.cf. in a I scpuaie of carpet containm^^ 2ho threads and 
wires: 26t'» 5 — 52. xx. leach sejuare will ecjual 52 threads and 

52 wires. 



Upon the first scpiare draw the figure recpiired and repeat it in 
a corresponding position in tlie next s(}uare to be used in sateen 
order, as illustrated at Figs. 2 and 3. 

Fig. 2 represents the detached unit figure in outline. 

3 shows the same form distributed o\'er the repeat area 
in h\ e end sateen order, except the several parts of each are variously 
marked to show' the number of colours whiclr might be used. In 
this pattern each unit figure is turned J about its centre so that 
when completed, the design appears the same from any point of 
view. 1 he method whereby this is obtained consists in first finding 
the centr«e of the repeat area, then with this point as centre describe 
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a circle within the limits of the repeat and divide it into fi\e e(iual 
parts as shown by the dotted lines. Then, wlien the central position 
of each figure has been determined so as to agree with tlie selected 
sateen basis, they are arranged relatively parallel with the five 
radial lines respectively. 



F'K 3- 

When the six epd broken sateen is used as a basis, two unit 
figures may be selected or sketched (see figures 4 and 5) and placed 
thus : — Fig. 4 where the solid squares are shown, and Fig. 5 in 
positions which correspond to the circles in Fig. ic. The (completed 
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pattern is then dissimilar and possesses the distinct advantage of 
producing variety of idea. The principle is fully illustrated at 
Fig. 6, where the two unit figures are distributed and differently 
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Simple 

Drop. 


I'his system of distribution is extensively used. 
It is very suitable for those fabrics where a con- 
siderable amount of f^roimd is required to be seen, 


and where an interchange of two separate units of form is dedrable. 


An illustration at Fii^. 7 represents the simplest form of drop. 



The term ‘drop’ as applied to desi^m had its origin in the 
frequent use of a method employed by printers of wall papers, 
cotton fabrics and other piinted materials. 


Reverse 

Drop 

Figures. 


The reverse drop hgure is set in such a way that 
corresponding features of each unit are diametric- 
ally opposed, therefore each unit figure is both 
dropped and reversed as illustrated at Fig. 8. 


When this basis of distribution is adopted, the length and breadth 


of the rectangle which bounds the unit figure should ^ways be 
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relatively and respectively of the same dimensions as the subject, 
otherwise when it is reversed and dropped irregular masses of ground 
will occur with each repeat of the pattern. 

These schemes are not absolutely the only bases used, for 
frequently the designer devises methods of arrangement entirely 
his own. 



Complex Designs. 

In designing for all the better class carpets, the safest plan is to 
make the pattern full si/e and on specially ruled paper, though not 
infrequently the design is drawn to J, ^ or J scale. Wdiichever 
class of carpet design is used the first essential is to get a pleasing 
line which repeats and coveis well. Cur\ed lines express softness, 
straight lines and angular forms suggest strength and firmness; 
the happy combination of these qualities is to be found in all really 
good de^ms, and the best of oriental productions. The construction 
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lines cannot be too well considered before any attempt at growth or 
decoration is made. These, then require clothing with ornament, 
which to be interesting must first possess fitness ; hence, the only 
rules which can govern designing for woven fabrics are those which 
naturally assert themselves according to the class of fabric to be 
produced, and no designing can be good apart from a knowledge of 
the material in which the design is intended to be displayed. 
Further, the ornament must not be laboured but appear to be 
accomplished with ease, its value increasing as the design suggests 
life, invention and individuality but not excessive mysticism. 

Step or system known as ‘ stepping ’ or ‘ dropping ’ 

Half Drop peculiarly adapted to carpet designing, since most 

carpets are \\o\en in looms, the width of which 
contains only one repeat of pattern. 

By using the step or half drop basis, the same ligure does not 
repeat in the same line across until the actual \\o\'en design is twice 
repeated, which imparts a much less conlincd appearance to the 
pattern. This device enables the designer to minimise the danger of 
unforeseen horizontal stripes in his complete design — a danger which 
is more frequent with side repeating patterns. I'or this reason the 
drop repeat is preferable to the straight whenever it is practical. 

1 here is also considerable advantage both economically and artistic- 
ally, since, in the first instance the actual capacity of the jacipiard 
figuring machine for I^russels and W ilton or Jacquard Axminster 
and the width of the tufting spools for Royal Axminster is \irtually 
doubled, and in the second place, the amount of waste m cutting 
and planning is rc^duced to a minimum. 

The half droi) pattern can be arranged either on 
Half Drop Air i i 

the sijiiare, rectangle, diamond, lozenge or ogee 

basis, since they each provide the fundamental 
elements for the construction of a typical half drop. These are 
respectively illustrated at a, ii, c, u, e, i, o, u and i, Fig. 9, The 
diamond or lozenge is perhaps the safest plan to work upon. 

The square and redanfie bases. W'hen either of these plans is 
adopted the design must be so constructed as to permit the 
ornament in the lelt liand in section i of the shaded ^|uare, to 
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correctly fit with that on the ri^^ht hand side of the shaded section 4, 
when dropped or lilted as shewn in the sketch plan at a or b. 
1 he corresponding numbers in the different sections denote that the 
ornament is the same. 

The diamond or lozenge bases. If either of these be adopted the 
unit figure is usually conhned within the shape indicated by the 



dotted lines in tlie plan at c or d. In tlie sketch supplied, this plan 
is divided into four equal triangles, i, 2, 3, 4. The remaining space 
in the repeat area contains four triangles — one dt each corner which 
are of corresponding shape and area as the four previously men- 
tioned. These four triangles may be filled with repeat ornament so 
as to corr^pond with the two sets of numbers, in which case it is 
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only necessary to fully work out or ‘develop’ so much of the 
pattern as is shaded, since it will be evident from the numbering 
that the design will ‘ drop.’ 

After the centre diamond or lozenge has been Idled with orna- 
ment, the corners may be and frequently are differently treated ; 
but care must be taken to make the ornament on the lower half of 
the left hand side coincide with that on tlie upper half of the light 
hand side; also, to make the top half of the left hand side, 
correctly fit with the bottom half of the right hand side in 
addition to joining \vell at the top and bottom wdien the design is 
dropped'' and repeated. 'J'his is eipiixalent to the method of first 
filling the centre of a square, or any repeat area, with the principal 
mass of ornament, and then filling the remaining space \vith smaller 
masses, in proportion to their importance, i'ig. lo is a photograph 
from an actual carpet designed on this piinciple. 

d'he o^ce basis. There are several varieties of this clas-, which 
may be utilised to produce the half drop, as illustrated at i,, i, (., ii 
and I, I'lg. 9 . The Hat ogee at r: is a typical example and contains fcAir 
varieties of pattern in the unit of repeat as iiulicated by the four 
different markings. The pattern, it wiil be observed, is designed to 
‘ step ’ correctly. 


W’hen the base plan has been dei ided upon and 

Skeleton ^ design is to be commenced, a simple method 
Plans, . , , r , . , 

‘Half Drop’ begin m the centre of the area of limitation 

and gradually w^ork towards the circumscribing 
lines of repeat, taking caie to avoid any crowding or gaps m any 
particular part of the design. It is usual and necessary to extend 
the complete sketch beyond the bare lines of the repeat on each side 
so as to ensure correct fitting, perfect covering and e\en distribution 
of lines and subsequently of decoration. The skeleton plan should 
consist of easy and graceful flowdrig lines, distributed in such a 
manner as to cover evenly the area of repeat. 

The clothing 5f all lines for carpet designs mu:,t of necessity be 
very bold and decided in form and colour. The character of the 
woven texture restricts any desire the designer may have to secure 
and display refinement of ornament. 
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E, p, II, exactly coincide with a, n, c, d respectively. It should 
also be observed that the parts which lie between eb are a fac-sinhle 
of those between aj, and similarly the parts which come between 
JD respectively join up to those between bh. 

After the unit pattern has been dropped as already described, 
straight lines may be drawn fiom the point b to J and c, and 
continued at right angles until they meet in the point c. It will 
then be found that a diamond shape has been formed within wdiich 
is enclosed just one repeat of the pattern but iiu’olving a different 
. conception and tieatment. The second iiiiit of pattern in the 
completed design may be considered to be composed, as it \'iitually 
IS, within the four triangles jab, bmg, gec, cdj. Note also that these 
triangles exactly correspond with those marked (tHc, ciir, jiib, bug. 
Thus it will be seen that the same design can freiiuently be made 
from different bases, though gener.illy s{)eaking the bases and lines 
ot construction inlluence the character of a design to a \eiy 

considerable extent. 

'I'he illustration at Tig. 12 is a photouraiki 
Ogee Basis , 7 r , . 

Emphasised b'o*'''' actual car}:>et, the pattern of which is 

designed as a half-drop on the ‘ flat ogee ’ basis. 
In this example, the basis of construction is emphasised, 'riieie 
are two \arieties (^f design in each ogee shape and eight in the 
repeat, and these wdien dropped do not repeat until two widths of 
carpet h'a\ e been wo\ en. The dimensions (jf one repeat of the carpet 
in the loom w'as 27 in. x j6 in. but when dropped and correctly 
joined, the area of the repeat of the pattern was 34 in. x 36 in. 

The all-o\'er pattern is usually built upon a 

The ‘All-over’ ^ 1 ^ • 1 

„ square or rectangle. It contains only one unit 

Pattern. A . ^ ^ 

figure in each repeat, and is well suited to give the 

greatest variety of effect. Wdien judiciously contri\ed it is difficult 

to detect the repeat. The area of limitation is first filled in with 

natural and graceful flowing lines, the possibilities of airangeinent 

of such lines being practically endless. The most important factor 

to bear in mind is the effect of the pattern when repeated, d'o 

avoid any defects tlae safest plan is to extend some of the lines 

and ornament into the adjoining repeat and so ensui^^ on e\ ery 


The ‘All-over’ 
Pattern. 
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side, perfect fitting of the design together with a successful con- 
cealment of the repeat (see also testing for repeat on page 24). 
After the leading lines have been sketched, growth, clothing and 
detail is attempted but it is essential t(ja\oid overcrowding with detail 
which cannot be properly expressed. The fabric for which the 










design is intended should ever be borne in mind by the designer, 
and he should always carry out some, at least, oF the finest detail 
to the actual size of the pattern when produced in the carpet. The 
chief points of the decoration are then blocked out in the order of 
flowers, lem^es and stems, but the effect of each when repeated 
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riiUst never be lost sight of^ and Cfxre should be taken. not to produCB’ 
same idea twice’, otherwise the repeat will be emphasised instead 
of disguised. Details or portions of ornament must never be intro- 
duced merely for the purpose of' filling. A far superior' plan is 
reconstruct a portion of the ornament which surroui^ds the awkward 
Space in order to better' accommodate it to the wliole design, i^o 
amount of trouble should be spared to secure variety and evenness 
of distribution. A good methoil <^f testing the distribution and 
balance of flowers and foliage is to tint tluun, wliirh enables the 
H j K 



designer to percei\ e at a glance th.e rclatixe j^oitions of each and 
their influence upon each other. An illustration of an ‘all over’ 
pattern has been designed on puint paper, full size and reduced by 
photograpliy to the dimensions shown at Fig. 13, the bottom left 
hand corner of which has been developed in the different markings 
so as to represent the several colours w'hicli might be used. 

The ideal carpet design is based on multi -sym- 
metry. Though not extensively used at present, 
a study of pask master-pieces reveals^ the fact 


Multi- 

symmetry. 




DESIGNING; 


39 ' 

tbat a very considerable portion of such productions was based on 
; this system of designin^G 

A nuilti-symmetiical desij^n overcomes many of the difficulties 
:o^ ‘ foreshortening^’ in addition to which it possesses the property of 
Ireing reversed or turned ox er in each direction so that it appear^, 
tlfe same when xdewed from any point. This is a distinct advantage, 
though it does not forbid a carpet design being 'satisfactory without 
sucli a qualification. 

The basis of a typical multi-symmetrical pattern is on radiating . 
line, evolved within the diamond or triangle of which the illustration 
submitted at Fig. is an example. The whole soilieme is 
ambitious since if utilised to its utmost limit a quarter of the whole' 
design need only bo prepared on point paper r.g. If the portion of 
pattern enc losed within the rectangle \ b c n he reproduced on the 
jar (| Liard cards and these in turn be worked from n c to a b, the 
ornament enclosed in the rectangle will be produced. Then, if 
the card cylinder together with the jaccpiard cards is made to 
rcvolxe in the contiary direction i.c. from ab tone, the same 
pattern will bo the result, but in the reverse order as 
showm within the rectangle h j b a. ' This two-fold 
operation is repeated until the reepnred length of 
carpet has lx?en w'oxcn. On refenmg to the design 
it w ill be found that the section of pattern in the rect- 
angle A B c D exactly corresponds with that bounded 
by J K c B, and similarly the ornament wuthin the 
rectangles ii j b a and b k r c perfectly agree with each 
other. Consequently a second length of carpet can be 
made and joined to that of the first in such a way 
that the points a d shall exactly fit with the respective points J b. 
The complete repeat of the pattern will then be twice as large as 
the figuring capacity of the jacquard machine, four times the size 
of the pattern contained on the cards enclosed within the rectangle 
A B c D and eight times the semi-figure enclosed^ within the triangle 
A’D c, and sixteen times the unit figure shown separately at Fig. 15. 
A pattern w hich satisfies all tbfe conditions of a multi-symmetrical 
design mav have its basis of coijpeption and lines of construction 
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confined within the square or rectangle. Fig. i6 is an example 
of such a pattern. This design will not admit of lifting or dropping 
but it can be turned oyer or wielded so that the same parts on the 
left hand side shallji^rrectly join with those on the right hand 
except in the reverse Order. If the sections are wielded, alternate 
widths might be brushed conversely in tlie finishing and so obviate 
a tendency to a difference in shade or tone in the alternate sections. 
When very considerable lengths of carpet are required it is usual 
to cut the cards for one complete repeat of the pattern and so avoid 
the inconvenience of reversing the motion of the card cyhndet. 
But for patterns and short lengths the advantage of the method 
described previously is obvious. 


Border 

Patterns. 


Borders are used in carpets for stairs, rooms, 
corridors, mats and rugs. For mats and rugs the 
design, idea or pattern should be a complete unit, 
the chief masses being in the centre and arranged synimctrirally or 
rather multi-symmetrical ly. A repeating pattern is required for 
stairs, rooms and conidors, and the sides and ends must be duplicates 
of each other respectively. The corners being structurally the 
weakest should be heavier in ornament to sec'uie weight and balance. 
The border should add value to the filling by contrast -when the 
filling is elaborate the border may be simple, whereas wluni tlie 
centre is severe the importance ol the border is iiK'reased and should 
be full and interesting. Where there is similarity of design m 
border and filling a contrast is usually acquired by colour. 

Sometimes with the object of keeping the main border distinct 
from the filling one or more supplementary borders are introduced. 

On the contrary in rugs, coriidor and stair carpets, and some 
seamless squares, the structural lines and ornament for both filling 
and borders may and often do overlap each other. In such cases 
the design in the border permits of greater contrast with the filling 
than is necessarily the case with those carpets in which divisional 
straight lines are run Jietween the border and the filling. 

In rug designs for modern use the interchanging type of filling 
treatment is appropriate, but fashion and mechanical limitations will 
always be the governing factors on these points irrespective of taste. 
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Two e\aniy:iles of r.ny; designs are supplied at I'ig. 17 and 18. The 
former IS a photograph from an actual rug design ancUwoNen as a 
turnover i.c. the first half of the pattern was ]>rcpared on ppint 
paper from which the cards^were cut ; these were alternately worked 
backwards and forw'ards until the desired (yuantity of rugs had been 
produced. It will be observed that the design has been built on 
the inulti-symmetriccd ptinciple, and that the comers ha\ e been 
strengthened wdth ornament. Only so much of the carpet has 
been shown as is necessary to illustrate that the design turns o\ er 
'The latter figure is fiuni a point paper design fully prepaied, 
coloured •and ready to be reproduced m the carjict. This design 
has been schemed on the principle technically known as the Ovield’ 
i.e. the ornament instead of being turned o\er wields from light to 
lelt and the figures in the border are made to run round tlui rug in 
the ^ame direction throughout. In the figure siiyiphed, the pattern 
has bum wielded round for the purpose of illustiation. 

Tor a 27 inch .-^tair, ( orridor or rug design, tlu' 
width of border is usually 5 or 5V inclies 
_ , ddiere is really nothing in the mechanism to limit the 

width to any of these or other dimensions. It is 
pmely a question of balance of bordei, filling, and taste. 

I'he width of borders for room carpets is usually 13A, 18 or 
inches, generally expressed as jj, \ or yard border. 

Looms have been made of such a width that scmnlcss carpc't 
sijtiates with borders could be wo\'en to co\ ei any ordinary si/ed 
room. All such carpets were of necessity limited to a few standard 
sizes. The lestrictions are, how'ever, so numerous that they appear 
to outw eigh the advantages and consequently they ha\e not met 
with general acceptance. 

I sually the carpet is woven in separate widths and afterwauls 
stitclual together. The full widtii of the carpet is generally some 
multi})le of 27 inches except in rare instances. The length ma} be 
any convenient number of repeats of pattern yilus the border. 
When the border is 13^ inches wide, two borders ma); be w^oven 
side by side in the same loom and afterwvards cut up the centie. In 
order to facilitate cutting and prevent fraying, 5 splits in the centre 
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of the reed aie left witliout worsted, the centre split hein;j^ absolutely 
free. Aftci tlie ciittin^^ operation these pileless cd^^es are turned to 
tlie und('rside of tlie carpet and stitched. Wdien 4 or ^ yard l>ordeis 
are rerpured the harness must be cast down to suit the width, 
unless as is now more frequently the case, a jiortion of the centie 
pattern or fillin.ct is woven sinuiltaneonsly with the border; under 
such circumstances care must be eseo ised to make the section thus 
wo\en net only join w (41 up to tlie sides and corners, but correctly 
repeat with the centre. 

1 he borders and filling although distinct must nevertheless 
appear to belong to the same scheme of decoiatum. In ’order to 
obtain this effect of unity, the border should b(' composed of the 
same or corresponding forms as the lillmg but differently treated. 

l^rior to the inti ( ductioii of the C'hhdema square 

Chliclema . > , , , , 

Squares ib>S2, the border pattern was either 

designed to turn or run round the corner or some 
simple repeating pattern was made. In either case the border w'as 
separately wo\en m continuous lengths and afti'rwards cut, stitched 
to the filling and mitred at the corners to suit the dimensions of the 
square of carpet re(|uired. 'fheie wcie three objections to this 
system, \ iz. 

1. The mitring made the corners clumsy. 

2. It involved the waste in cutting, of a triangular piece of carpet 

at each corner. 

3. It resulted in an apparent difference in tone or shade of the four 

borders, three of which were different from the centre filling. 
This defect wms due to the border being woven all one w’^ay, 
then cut and placed at right angles for mitring; the differ- 
ence in shade was greatest in Wilton and V'elvet pile 
structures. 

In order to overcome these objectiems, the ‘ Chliclema ’ principle 
of designing, cutting, and weaving was invented and patented in 
this country and U.S.A. The word ‘Chliclema’ is an arbitrary 
term) being invented and registered under that title, chiefly for tlie 
purpose of distinction. The necessity for this in\ ention is a forcible 
e.xample of the restrictions and limitations which manufaefure 
exercise^upon ait when commercially applied. Though thete is an" 
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incr('ase in cost of tlosit^nin^S c.arcis and card cutting, hy this method, 
it IS relatively cheaper, wlien a('('ount is taken of tlie saving of waste 
of carjK't (‘fleeted in cutting, in addition to its unitorm tone of 
colounng and geneial neatness in appearance. 

’ patent nglU liaving exjnred several years ago it is now 

common piojierty. 


li|ii£ 


I' 




mm 


Strictly speaking there are six separate designs 

1. One for the tight hand corners ) 

f 1 urnover. 

2. „ ,, left ,, „ ) 

^ „ „ rigfit „ border. ) 

■f. „ „ luft „ „ S 

5, ,, ,, top and bottom borders. 

6. ,. ,, filling, uhich repeats. 


Turnover. 
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Ikit the working desi^Gis only in\ol\e tlie making of one lepeat of 
the hand border and corner, and one lepeat of the bottom 

border and hllini^o 

4'his is fully illustiated at i<;, from uliK'h sections the 

whole of the jacijuartl cards can be tut, and the completi' carpet 
desi^ms w()\en. 

The carpet is wo\en m sec tions ’ y.iid wide', m a bnissels or 
Wilton loom. 

The jac(|uard c.ird ('ylinder is in thiee divisions ; a sc'paiatc' 
caul IS used foi each division, so that three' cauU are rccpiired to be 



placed end to end, for the full width of the ( arJ c ylinder, low of pile 
and wire insetted, 

bor the pin pose of coinenience and hiture reference, each 
division of cards on the cylinder may be suitably numbered or 
lettered, be^onninj,^ (in this treatise) from the rii^ht liand side, usinc,^ 
the letters a, n, c, and with the cards above the weavei in front of 
the loom. 

A plan of a Chlidema Sonarli is fully illustrated 
Plan of a , ,,,, , , 

at big. 20 . 1 lie ornament tor the corners is 

Chlidema. ^ 

represented at iii, that lor the side borders at of, 
for the cj^oss borders at lmk, and for the filling by tlie letters Rsg. 
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Tlie repetition of ;in\ of tliese groups of letters in any part of the 
plan, indicates that the same ornament is to he repeated, except that 
the opposing borders and corners are lespectively reversed. 

The lett(“is aiu. at the base of the plan indicate Ihei particular 
caul cm \\lii(h the represented portion of ornament must be cut. 

Icacli border is yaid wide, and a J- yard of hlhntj^ is always 
wo\en ahm^^ with it. Two cards w'ide are used to contiol the 
thieads behjtif^dni^ to the side biirders and corners on each re^j'iei ti\’e 
side, the reinainin'j^ card beiny used to contiol the poi tion of Idling 
which joins up to the botdci and to[) and bottom jioition of boideis 
which lit up to the icu}xs.'ti\e coiners. 

d'hiee sc'paiatc w'eaxiiy^s arc recjuired . - 

I. One for the ri<^ht hand bordei and corneas, includiiiL; the 
portion of filliiyc; and cioss bordeis which with tluaii. 

II. One for the lelt hand border and corners, inchidm^^ the portion 
ol tilling and c'ross borders which respectively go with them. 

111 . One for the cross bolder and lilhng. 

'riiese separate weaxings re(|uire txvo sets of cards each, or., six 
sets in all. 

I 1 . One set is ustal foi the right hand corner hi, and poition 
^ ' ot cross border k. 

2. One set is used for right side border or, .ind the ])art of 
' I lilhng Q. 



3. One set is used for the top and bottom border lmr. 

4. (hue set IS used for the lilling ksq. 

5. One set is used for part ot the cross bolder l, together 

xvith the lelt hand corner ih, 

6. One set is used tor tlie portion of lilting r, together xxith 

the left hand side bordei po. 


The loom is fitted up with a emoss border jacijuard xxhich 
contains tw'O caid cylinders, a set of cards being used xvith each 
cylinder respectively. Hither cylinder, together xvith its respective 
set of cajds, can 1^e bi ought into action at wall — automatically or 
by hand. 

Consequently, duiing the pera^d that the cards and cylinder 
which specifically produce the corner pattern 11 i and section k are in 



action, the card cvlinticr and cauls l)Ldon<;in^ to the holder or ancl 
hllin^^ section ».} are stationai \ <ind \ice-\ersa. Sinidarly with each 
of the other weaxin^s and tlieii coriespondin^ sets of cards. 

The width of the U'jx'.it of tlie top and bottom houha is always 
the same as that of the lilhn;; which iiuaiiahly corresponds with 
the width of loom and capacity of fi^imn*.,^ machine, d'he length 
of the side hordeis must aKvays eoimide with that of th(' filling'. 
1 he top holder may he joined to the caij^etat the emd of any 
repeat or [\ait ol a rc'pe.u (^1 centre and hoidei. It new pattcTns arc 
being prepaied, it is usual tor tlu' designer to make his tilling U'peat 
m a perfect sjuaus so that th(‘ toji and side horcha's will he of 
( orrespondiny dimensions. It fusiuentlv happcais, howe\'(‘r, that 
the custonua- submits a samph' (/f <.<irpet whc'U' the pattein is longer 
than its width, and asks lor a carpet sf|uare with the filling the same 
as pattern lai sample, .ind .i hoidca to match. 

'Fhough tliese suggestions iiuoKr; limitations and clampings, a 
designei tor the track* must e\ei he piepaied to receive hints of what 
is wanted without protestation and rc'p.ro.ich. 'J'he difficulties thus 
presented must he resolutely faced and overcome if he is anxious to 
secuie tr.ide, and have* his w<)ik lecognised. 
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Colour. 


Taste— An Important Factor. 

an introduction to the subject of colour sonietlnnj^ may 
witli acl\anta^.;e be said on I'astc. 

I'he sense by wind) we recei\e and dislin^mish the pleasure of 
food has, in all probability, ^o\en rise to the use of this word in the 
metaphorical sense in which it is now used. 

When considered in its relation to colour and colour combin- 
ations, it rej)resents llie pow'cr to distmp^uish the (me p^radations of 
excellence or otlierwise, toj^ether with the faculty of appreciation 
which an iiuh\’idnal is capable ol (wercisinct' in respect to that 
which is pood, bad oi mdilleient, <ind m addition the ability to 
prodiK e pleasing combinations. 

d'he faculty of t<iste is common to all pt'ople 
more or less. All, in a geneial sense' can aj)preciate 
Taste. beauty ot colour and design in one lorm oi aiKjther 

and appropiiate what is orderly, pioportionate, 
harmonious, grand or novel. If then most persons expeiience much 
pleasure from the actual impressions of colour, it naturally lollows 
that those fabrics woven with the best chromatic assortment will 
command a hrst consideration from customers, bdirthei, the keen 
competition experienced by manufacturers in their endeavours to 
secure a market for their goods, involves their engaging men wdio 
are not only artists in respect of design, but primarily colourists 
with cultivated tastes and natural capabilities. I'his latter (quali- 
fication is very essential, since without it, the retention of what has 
been taught is almost imq:>ossible. 

Though none are absolutely devoid of taste, the degree in 
which it is possessed is wadely different. In some it, is so small. 


Faculty 

of 
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that the faculty may he said to he \ irtually a ne^ati\'e (jiiantity ; 
tiieir power of appreciation is st) meai^re that even a cloudless sky 
studded with stars will prove to them an insipid object, 'J'hey will 
turn with inchirereiue from the f^oeen mantle of sprm<;, from the 
foha^m, blossoms, buds and flowers which adorn the countryside, to 
contemplate the ^^eiudy colouied materials with imlriendly tints. 
Their ears w'hich cMimol iij^htlv estimate the notes ol the thrush, 
the linnet or tlie l.iik’ will b(' u^^aled and ra\'ishc(l by tlu* sliummin*:^ 
ol a fiddle, touched by a music lan whose' chief ability lies in his 
Impels (a loud noises which aie devoid of b(;th oidei and lmu‘. 


Natural 

Endowment 

Rare. 

necessary in 


4'he powi'fs ol a( utc“ disceimiient and lively 
enjoyimmt of most of the rt'lmed beauti('s of nature 
and art, arc' set'ds sown s})arinf;ly Jimon<,( the 
human i.u'c', a bud whic h ic'iulers a culture 

oidc'i to appieac h nc'arc'r thc' ^oal of [lerfection. 


'These facts liave probably induced many to assert, that taste 
is a natural ipialify mdcpendc'iit ol art or ttaininj^^ in the same 
sense' ,is smell, sij^dit or hcairm^^o 


An 

Improvable 

Faculty. 


( aidoubtedly the ptmcijtal factor in the compo- 
sition of Idsic is natnial endownu'nt ; it nevertheless 
.diffeis from the senses m this tespec t, that whereas 
they aic; moie comjdetely jim^hcd by nature, U\$tt 
can only be brou<^du to perfection by proper cultivation, for taste 
pretends to judf^u' not only of natuie but also of ait, which jud^onent 
is founded upon observation and comparison. 


Genius may shine witliout the help of art, but taste must -be 
cultivated by art before it will produce aj^neeable fruitaj^e ; yet on 
the contrary study and precept will avail little without the aid of 
nature. 'J'here are many evidences w Inch support the necessity of 
culture ; of these, two only need be cited. First, the refined taste of 
civilised as compared with uncivilised nations and second, the 
evident difference between the learned and the* illiterate, which 
difference is so great that no other reason can be assigned but 
training and education. This fact when once clearly realised should 
give encouragement to all who desire to improve their natural gifts. 

D 
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Taste may l)e improved by exercise and also by 
the application of good sense and reason. In its 
ImproYement. perfect state it is undoiilgedly the lesult both 

of natural aptitude and application. 

Hie chief of th es(‘ factois exercise, may be demonstrated by the 
following examples : - ‘ Touch ’ is so finely de\'cloped in many 
woolstaplers, spinners and manufacturers, through continual practice, 
that they can distinguish the several rpiahtiesand properties of ivool 
by simply handling it. 

The ‘ear foi music ’ is gradually improved by constant exercise. 
At first only the simplest compositions are relished, but by degiees 
this pleasure is extended, for the ear appreciates liner melodies until 
(‘ventually it can thoioughly enjoy the intricate and coiigioiinded 
jileasures ol harmony. Likewise an ‘eye for beauty’ of cadour and 
colour combinations is only ac(iuired by gradually bca-oming 
conversant with the works of best masteis aiul the assistance ot g(aKl 
teachers. Attention to the la^st and most approved harmonu's, a 
study of the best productions, and a comparison of lower and Inghei 
degrees of the same beauties all operate towards the retineinent of 
taste. W'hen one is beginning Ins a(:(|uaintance with the woiks of 
past masters m design or colour, he is at a loss to understand and 
point out the se\eral excellencies or bhnmshes, he know’s not on 
what to rest his judgment, Ins remarks must be geneicd, he can only 
say that he is pleased or otherwise ; but continue to exercise m this 
direction and by degrees his taste becomes more enlightened and 
exact, he begins to peiceive not only the character of the whole but 
the beauties and defects of each part. 

Next to exercise, reason and good sense luue an extensi\,e 
influence on all that contributes to good taste e.g, wdien a beautifully 
coloured w’o\en design is examined, much of the pleasure ordinarily 
derived, wnll be increased if the plan or scheme sugge^^ts forethought 
by having all the parts arranged with due propriety. In all 
combinations where there is any reference of parts to a whole or 
means to an end, the understanding wall ahvavs ha\e a great part 
to play. 

Spurious beauties and unnatural characters may temporarily 
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please, hut only hecaiise their opposition to nature and j^ood sense 
has not been evannned 01 pcneeixed. It it he shown how' nature 
nii^dit ha\'e been moie justly nnitatetl or repiesented, the dlusion 
will lie dissipated and these false beauties will no lonj^^er please. 

I'asle IS soiuetimes saitl to be eapiieious; its 
\aiiations ha\e be(>n so s^K'at and h('(|iu'nt as to 
create a suspicion tliat it is aibitrary, wholly 

dependent on ( haiif^inj^^ fashion. II this wine true 
then all studie-. or lej^ular (MKjuiiK's ( uncei niii<^^ tasti' aie \ain as a 
conse(|uenc(‘. • 

Some of the (‘xperienri's of the past, when consideied only on 
the suiface would appear to countenaiKa' this theoiy. h'oi a lont,^ 
[leiiod the Giriian Models of aichitec tuie were ('steemed the nicest 
{)ertect. In succet'diii” aj^t's the Gothu supersethal, Atteiwvards the 
(ireci.in tastes a^eiin owned in all their m.l^oiu' and ('n<4ioss('d the 
public admitation. In a siniihu sense, tlu‘ same is line in (weiy 
other walk of life into which taste may be said to enter. 

Dn'ersity of t.iste piexails .amonj^^ mankind, but this does not 
necessarily infer coirujition or obhj^ai us to sca'k for some standard 
in order to deteimme the iii^ht. The tastes of jieisons may differ 
\ ery ^onsichaably m o'spect to the objei't .uid yet none of them Ixi 
wiong-one admii'es the simpk', the other orn.iniental style, or to 
borrriw a foiei^m illustration, one prefers poetiy another history etc. 
I'here is but one standaid of tnitJi and one only, but bconiy^ the 
object of taste, is manifold. rtiiis taste admits of latitude and 
clneisity, but this admissible dneisity can only have place where 
the ohjuis of taste are different. 

. Where there is marked difleience of opinion with respect to 
the same object -one de( lares it to Ix' u^dy wdiilst anotlu'r admires 
it as beautiful It is no loni^un diversity but direct opposition of 
taste ; one must be rij^ht and the other wronjj^, and in such a case, 
appeal must be made to some standard to determine which is right. 

These cpiestions then naturally arise. Is colour 
Standard. colour reducible to a science? 

Are there law's and principles which govern all harmonious and 
agreeable combinations of colour, cr, are such combinations merely 


CapriciousneBS 

and 

Diversity. 
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the result of caprice? Is there any standard for taste to which we 
can appeal and so distinguish between good and bad ? or, are we to 
hold by the proverb, “ Tliere is no disputing of tastes” ? If there 
be no standard of taste, then it follows as a natural consequence that 
all tastes are equally good a position which no one will seriously 
maintain. 

A standard properly signifies that w'hich is of undoubted authority 
and is used to test other things of the same kind. A standard 
weight is that appointed by law to regulate all other measures and 
weights; this standard is arbitrary but of indisputable autlionty. The 
standard of appeal for design and colour may frequently be nature ; 
in all such cases of comparison, reason has full scope for asserting its 
induence — for approving or condemning, ("onforimty to nature is 
an expression fi'eijuently used without any distinct or limited 
meaning. 

'baste, then is lounded on an internal sense ol beauty natural 
to humanity and which in its application to particular objects, is 
capable ot being guided and enliglrteiied by reason : but since 
no single indu’idual, possesses or has ever possessed, all the 
human faculties bestowed by nature, i.e, an internal sense of the 
exrpiisite and a just and unerring reason, there is no human pertect 
standard. Then it follows, that that which concurs most with the 
general sentiment is the standard to w'liich all must conform ; all will 
agree that sugar is sweet and herbs bittei, and to dissent would be 
folly. Is it therefore necessary to collect the voices of others before 
forming any judgment? Certainly not' There aie principles of 
reason and sound judgment ecjually as applicable to matteis of 
taste as to science and philosophy, and those possessing good taste 
whether natural or acquired will always endea\’Our to assign some 
reason for their decisions. 


Taste when brought to its most refined state is 
reducible to two qualities — delicacy and correctness. 
Delicacy of taste is the organ or power to per- 
ceive beauties which lie hidden from the ordinary 
A person endowed with this quality feels strongly, he sees 


Perfect Taste, 
Delicacy and 
Correctness. 


eye. 


distinctions and differences where others see none — the most latent 
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beauty does not escape liis notice, he is sensible of tlie smallest 
blemish. Cormtuess of taste respects chiefly the improvement which 
that faculty receives throuf^h its conformiiif^ with the understandinj;. 
It IS ne\er imposed upon with coimteifeit beauties, but estimates 
with propiiety the comparative beautUN which aie brouj^dit under its 
observation and can assijrn the piinciples from whence their power 
of plea^'in^^ flows. 'I'hese two factors mutually imply each other 
since no taste can be e\(}uisitely delicate without beiu'^ correct and 
vice versa. • 

])ehcacy is chiefly seen in discernm<^^ tlu‘ true merit of a w’ork, 
conectness m the pow'er of rejectiiif^^ false pretensions to'merit. 
Delicacy leans more to f('ehn<^ ; correctness to reason, d'he former 
is the f^nft of nature ; the lattei the product of cultun' and art. 

Colour Theories. 

Successful brom the foie^niiiif; pages it will be gathered 

Colourists. jX'destal of all colourists’ successes, rests 

not exclusively on natuial endowment of taste, 
but ecpially upon personal .ipplication, a systematu' study of the 
science of colour, a detei mination of colour harmonies and their 
opposites and the observation of pitch or key in the same combin- 
ation of colour. 

The laws and rules of colour will guide the woikman who does 
not disdain them and direct the customer or critic in e.xercising his 
judgment but the theory of colour like most other theories must be 
thoroughly understood before agreciable harmonies and contrasts 
can be satisfactorily and readily applied. 

Preparatory to any definition of ccjlour theories, it can without 
hesitation be asserted that a systematic study of the natural 
phenomena of colc^mr, either by intcyfcrcncc^ absorption, reflettion, 
transmission or any other scientific method together with a careful 
observation of nature’s colour combinations and practice will 
heighten the ability to appreciate and combine colours which in 
their total arrangement are harmonious. 
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There are two chief theories of colour, viz : — 
Defined ’ theory and the ‘ Pigment.’ The 

former is the more useful for purpose, study and 
training, but the latter, being allied with material substances, is of 
the gieatest jnactical advantage. 

It will howe\er assist to a moie correct understanding of 
colour if the composition and analysis of white light be first brietly 
considered. 

Light is something which comes fronf a luminous body to us; 
this something w'as considered by Sir Isaac Newton to consist of 
very line atoms, too fine almost to think of, but moving at the rate 
of i(S(),ooo miles per second. It does not however consist of matter 
shot towards us but of undulations caused by the rapid movement 
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of the atoms composing the light. This vibratory movement 
generates waves in other particles with which they are in contact 
and as a consequence is sometimes spoken of as the ‘ Undulatory 
theory.’ These waives travel out in all directions and finally break 
upon the retina of the eye, (the seat ot vision) and thereby produce, 
in some inexplainable waiy, the sense of light. They vary in 
length — w’hen about inch, they produce the 

sensation knowm as ‘ red,’ when only sensation produced 

is called ‘ orange,’ at ‘ yellow ’ and as the wave lengths 

are continually reduced the sensations pass into green, blue, indigo 
and violet respectively. 

These several wave lengths may be arrested in whole or part 
by a simple process ; thus in a darkened room if a small beam of 
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white 21, A, he made to pass ihroiif^di a <^dass prism c or 

a tiian^mlar bottle conlamin<^ a (jiiaiitity of c'arhoii-hisulphide, or 
otlier suitable medium, it becomes lefiacted or bent out of its 
straight ccnirse, but all its parts aie not refiacted alike, i.f. through 
the same aii^de which inci eases fiom red to \iolet. 'I'he denser the 
methum the j^oealta' llie i etiac tion, but tlu' an^le of lA'tiai'tion is 
alwa\s the same for the same medium. It these se\'eial letiai lions 
be all()\v('d to tall on a clean white slua't o, instead of a simple 
stre<ik' ot w'hite h_i;ht a band ot \eiv bri^dit colours w ill be seen, 
accordin'.^ to the lespetlm* wa\e kmj^ths, whose number is 
iiul('hnit(.- but toi tlu‘ sake ot distiiu'tion they havt' Ixaui grouped 
and nanual \ iol('t, indi,L;o, bhu', f^oi'cii, \ellow', oian^e anti ted. 



an aid to iiiemor) the first letter of each of these wotds placed in 
order form the empiiu.cd woid ‘\ib^yor.’ 

d'h(! phenomena ot <'olour will be turther simpli- 


Absorption 

and 


tied by an exidanation td' the theory of ab.sorption 
n XI i.- and redt'ction which theory can be best demonstrated 

by the analysis of ‘coloured’ lights; If a streak 
of white light a as indicated at log. 22, be made to pass through a 
coloured glass (say red), represented at b, before it is allowed to 
pass through the prism c to the screen d, the visible efl'ect on the 
screen will be red — the same colour as that of the glass b through 
which the ray of light was first transmitted. , This experiment 
shows that the coloured glass b has absorbed all the rays which go 
to make up white light, except red and these it reflects — in this 
instance, transmits. 
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A similar result can be obtained by substituting either a blue 
or a yellow glass for the red, when the colour effect on the screen 
would be blue or yellow according to the glass used. 

If the colour of the glass is a compound and not a primary or 
fundamental one, several colours would be visible, which if com- 
pounded in corresponding proportions and hues should produce a 
colour which agrees in hue with that reflected by the tinted glass 
through which the light was transmitted. 

Since these respective portions are the con- 
Complemjmtary gtituents of white light the reflected portions are 
the complete— ment of those which are absorbed and 
as a conse(iiience they are named ‘ Complementary ’ ; thus, red 
substance is considered to absotb blue and yellow and reflect red 
and since a compound of blue and yellow produces ‘ green ’ — green 
is known as the complementary of red. A blue coloured substance 
absorbs red and yellow and as a compound of these two produces 
‘ orange ’ — -orange is called the complementary to blue. A white 
substance reflects approximately all the rays that constitute white 
light, while black absorbs them. 

The following arrangement of colours will be found helpful 
and useful for reference : — 


Primary. 

AnsoRBED Colours. 

COMPLEMEN 

Red. 

Blue and Yellow. 

G reen. 

Blue. 

Red and Yellow. 

Orange. 

Yellow. 

Blue and Red. 

Purple. 

White. 

None. 

Black. 

Black. 

All. 

White. 


The complementary theory receives forceful emphasis by 
practising the following simple experiment. First, intently fix the 
eye for about a minute upon a small coloured spot, say red upon a 
dark or neutral ground, then immediately afterwards direct the eye 
to another dark ground when a spot of a different colour will appear 
equal in area to the red but directly opposite in colour, viz: green; 
this is called the ‘accidental’ colour which is also the comple- 
mentary. A corresponding result would be experienced if the eye 
were fixed on a yellow spot in a similar manner and later directed to 
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neutral ground as in the first instance— a purple spot the com- 
plement of yellow would take its place. The explanation of such 
'a phenomena would appear to he that the eye, having become 
fatigued by too long an observation of one colour, seeks rest in 
another which it can only find m its opposite or complement. 

In e\ ery such test the accidental colour will be lound to be the 
complementary of the coloured spot examined. 

In a theoretical sense and in accordance with the light theory, 
complementary colours aie those which, when united, produce wiiite 
light. In practice they are those winch are most distant from each 
other and produce the greatest possible contrast. When in •juxta- 
position they mutually improve, strengthen, purify, intensify and 
make each other more brilliant by tlu'ir contrast. 


Pigment Colouring Materials. 

Pigmenfs, or as they are sometimes called artilicial colouring 
materials are deri\'ed from natural sources, 'fhe following are a 
few^ of the chief of these colours and their sources : - 

1. Pister (hue brown) is the soot fioin wood ashes. 

2. Black (blue) comes from charcoal of the \'me stock'. 

3. Black (ivory and bone) is obtained Irom ivory chips. 

4. Blue (Prussian) is produced by fusing horses’ hoofs and other 
refuse of animal matter with impure Potassium Carbonate. 

5. Carmine, Crimson, and Scarlet C'rimson are all furnished by 
the cochineal insect. 

6. Chinese White is made from zinc. 

7. Gamboge (hue yellow) is the product of the yellow sap of a 
Siam trey. 

S. Indian Ink is made from burnt camphor. 

9. Lake Colours (various) are derived from roots, barks and 
gums and the purple lake from the cochineal insect. 

10. Red (Turkey) is obtained from the madder plant which grows 
in Hindostan. 

11. Raw Sienna is natural earth from the neighbourhood of 
Sienna (Italy). 
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12. Raw Umber (hue brown) is an earth found near Umbria, 
Italy, which is burnt. 

13. Scarlet is Iodide of Mercury. 

14. Sepia (tone black) is obtainetl from the cuttle fish and is the 
inky h(]uid which the fish discharges in order to render the 
water opa([ue when it is being attacked. 

15. Ultramarine (real) which is very scaice, is obtained from the 
lapis la/iila 01 [)recious stone. 

16. Vermillion is got from qiiicksiKxT ore. 

17. Yellow (India) is obtained from the camel. 

* All coloLiiing mateiials are dnisible into two 


Simple classes simple and compound. 

and Compound t- 1 i .1 11 .1 

Simple colours are those which cannot be 

Colourings. 

prodiK ed by the mixture of other colour^ ; tiu'se 
are the fundamental or prunaiy colours. 

Compound colours are those which are produced by the mixture 
of other colours. 

The three colours Red, Rliie and Yellow, are generally c on- 
sidered to be the fundamental basis of all colour and in the 
preparation of all aitihcial colours, any hue may be produced 
and with suitable admixture of black and white any tone or tint ('an 
be obtained. It should be noted that only the prismatic coknns are 
pure, conse(]ucntly all pigment colours are impure. The following 
typical representatives aie supplied of the three primaries: — 

Rrussian I Hue as representati\’e of Rlue. 


Gamboge 

Carmine 


Yellow . 
Red. 


When the primaries are mixed in pairs, thiee 
Mixture of additional colours of separate and distinctive hues. 

Simple and produced called ‘secondaries’ and if these are 

Compound , . , , r , n 11 

Colours nnxed m pairs three more colours of dinerent shade 

are made and are called ‘ tertiaries.’ The table 
below shows the three sets of colours in their respective relations to 
each other. • 

j Red 

Primaries j Yellow 
Blue. 
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I Orange 
Secondaries ' Pm pie 
1 ( I reel! 


Krd 
\ elhnv 
Red 
r»lii(‘ 


1 Ru^s(‘t 01 ( 

Oi.mgr 

Brown ( 

Bui jdc 

Tcrtiaiies Citron ' 

Oian-v 

; 1 

( 'll c(‘n 

Oh\(‘ ^ 

1 hii j)l(* 

( 

( 1 1 ('(’11 

I he proportions of each prim . 11 \ UMjuirci 

1 to plod 


sec'ondary \’aries larj^cly aceoidiiii; lo iP lel.ilue lum!nn‘'iiy ; thu^, 
red, bein^ less luminous lb. in yellow, i('(]mics a mass of 

culom to neutralise oi b<iLiiu e the mou' luminous shade when 
conti<^uous,^and a relatively ^re<iter ])iopoitiou ol (olouriiiL^ material 
wlum mixed. 


1 hes(‘ proportions <ire as 3, 3, and S loi yellow, leil and blue 
respec ti\ ely, w'hich is in the iinerse latio of hheld’s estimated 
luminosities, but induidual jud^mieiit and Ie('lmj3 is i^s^ential with 
every combination. 

Note : — A mixture of two 01 moie pij^onent colours is Ireipiently 
improved by a slight addition of white. 

When coloms are mixed as described above the 

Colour Scales, compound is l alled a Uiic ot that i olom ol which it 
Simple and , , r 1 , . 

^ , contains the most. \\ hen they aie modified by tlie 

Compound. •' ^ 

addition of black, they are known as ‘ tones ’ and 

broken colours ; when they are mixed with white they aie frequently 
termed ‘tints.’ Note the term tone is frecjuently applied to all and 
any colours to indicate their luminosity and shade. The series of 
hues, tones or tints of any given colour is defined as scale. The 
knowledge of these simple definitions should .greatly assist in 
accounting for the effects of colours and in communicating to others 
the results of the impressions received from them and which in the 
absence of precise language cannot be clearly expressed. An 
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illustration of a scale of {^reys is given at Fig. 23. In the production 
of any scale of colours, it is advisable to arrange that the distance 
between any two contiguous shades should be relatively the same 
and the colours in each successive shade should be in such propor- 
tions as will make each succeeding tone thus appear relatively 
equidistant, 

'This may be difficult to the beginner but the following practical 
test, based on an optical illusion, the theory of which is subsequently 
proved, will be found useful, b'irst, number consecutively each 
shade in the scale, then place shade 2 between sliades 3 and 4 and 
if e([ui'distant it will appear similar to shade i. vVgain, try shade 3 
by plac'ing it between shades 4 and 5. It should appear e(|ual in 
depth of tone, hue or tint as number 2 in order to satisfy the 
conditions of capiihbrium. 



t'lK 23 

'Die student will experience much improvement in his ability 
to match and determine the (juality and properties of any colour, 
if he will but exercise the trouble to produce a series of scales of 
hues, tints and tones, after which he sliould produce a compound 
series of scales of colour in circular form, w'hich method is defined, 
by Chevreul as the ‘ Chromatic Circle;’ such a diagram is useful 
for representing all the modibcations of tones, tints and hues of 
colour, as w'ell as the lelations wdiich exist between those that are 
complementary to each other, since the two extremities of any one 
diameter indicate the complementary and contrasting colours. 
This IS too, a convenient method of determining the relative 
‘ height ’ in tone, of any colour and its opposite, together with a 
ready means of expressing ideas about colour in a geometrical 
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form and witli a ceitaiii de<,mee of exactness ulnch uonld otheiwi-e 
he very difficult. Siicli a (dnoinatic dia^oam is fuinisht'd at \'\^^. j |., 
The method of constructing^ it is evplained as follows 

I. Idescrihe a circle ol any suitable diametei , di\ id«' it mto thiee 
e(]ual parts k y n lepri'sentm^ the thier' piimaiy colours lud, 
yellow and blue respct ti\ t'l) . 

R 



log 


2. Divide each arc into ten or an) suitable number ot erjual jiarls 

and number them in rotation. IToin each point draw radial 
lines to the centre of the circle. 

3. Divide the radius into ten or more eriual parts. 'I'lirouf^h each 

point on the radial line draw concentric cin les with k v h, 
but leave a convenient portion in the centre neutral. 

4. At the extremity of each arc of circles r, v and h, and 111 each 

centre affix the colours red, yellow' and blue respectively. 
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5. From R to Y pnxliice a scale of hues by mixing increasing 

quantiti(x of }el]o\v with decreasing quantities of red. 

6. From v to n similarly produce a scale of hues by mixing 

yellow *and blue, and also from b to K produce a scale by 
similarly mixing blue and red, taking care to keep each 
colour as distinct as possible from its contiguous hue. 

7. Feginning with each colour at the extreme diameter of the 

colour circle, add inci easing (juantities of black or white or 
both to each re<^j:)(a'ti\ e colour so as to fill every duision 
towards the ('entre. d'he addition of black wall produce a 
* senes of s('ales of tones, and white, a senes of scales of tints. 

A compound series of scales drawai and coloured after the 
foregoing desf 1 iplion ha\c‘ beem la^prodnced in colouis at I'lg. 25, 
Plate I., a small portion of which h<is been left blank for the 
purpose' of illustration and consti uction. 

In this chromatic circle, the colouis which arc diametrically 
opposite, in the sent's of scales ot hues foiming the outermost circle 
are complementary. Finis it will be perceued that red and green 
are so oppost'd, as are .dso blue and orange and yellow and purple, 
and these are each ic'spectivc'ly com])lementaiy. 

The compounds of thc'^e colours m their respective scale ha\'e 
their complementaries and contrasting tone^, thus : — purple inclin- 
ing to red has its complement in yellow inclining to green, and 
red inclining to blue linds its complement in green inclining to 
orange and similatly with other compounds. 

In each concentric series of scales within the outer circle of 
hues, those colours which are dianieti ically opposite may be 
described as contrastin,'^ whadi explains the fact that though coin^ 
plemcntary colours are contrasting, contrasting colours are not 
necessarily complementary. 

The addition of white or black to each radial scale of opposite 
colours just balances each other while the remaining amount of the 
‘ hue ’ colour approximately neutralises its opposite. These re- 
spectixe compounds are therefore appropriately named contrasting 
colours. 

The production of colour schemes on this principle is very 
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helpful as an exercise in imparting instruction and assisting to a 
more correct appreciation of colour laws and their combinations. 
In several instances it has been found to be of some advantage in 
practice. 

Classification. Colours are classed as luminous, warm and cold. 

The luminous in their relative order are -yellow, 
orange, red and light green. 

The warm in order are : — Red, orange, yellow and light green. 
The cold are : — black, blue, violet and deep green. 

White, yellow and red catch the eye before other colours, 
hence they are sometimes spoken of as advancing colours. * 


Visual Modifications of Colour. 

There are four chief conditions under which colour may be 
visually modified. 

1 . By illun^nation. 

2. By materials and surface. 

3. By relative proportions and intensities. 

4. By juxtaposition. 

The explanation of the science of this phenomena, though 
otherwise a welcome and inspiring task, cannot be fully dealt with 
in thi.s treatise for lack of space. The subject is nevertheless of such 
importance as to demand some passing note. 

It is well known that when coloured bodies are 
Illumination, , ' , . ... 

seen under different degrees of illumination a 

change of effect takes place, which in some instances is so consider- 
able as to defeat any attempts to satisfactorily examine coloured 
woven fabrics or to mix coloured pigments or match shades in gas 
or any other artificial light. It will be interesting to the student 
and the practical coloUrist, to enumerate here a feW of the chief 
modifications which ' occur and the law which governs all such 
changes. 

Generally a bright ‘Jllnpiinatioh makds hll colours tend some- 
whkt toward yellow 3 ^.^* violet in slight illumination inclines 

to purple but whe]^ |h a mOf^ intelise light it tends more towards 
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blue. Purple also inclines to blue under similar conditions while 
green appears yellowish green. Red, the most stubborn of all 
colours resists these changes most, but if the light be \ery strong, 
it then inclines somewhat towards orange. 

vSpeaking generally, colours when seen in a diflused light appear 
weaker and manifest a uniform tendency towards dark blue and 
purple. It might also with advantage be noted that since gas light 
is deficient in violet, blue and bluish green rays, its resultant shade 
inclines to yellow and not white, hence colours examined in gas light 
are ecjiii valent to those seen in ^yellow li^Jit. 

With moderate illumination darker objects become more like 
the darkest, while with the greater illumination bright objects appear 
more like the brightest. 

The \isihle elTect of colour is always slightly 

Surface modilied in its application to different substances 

Modification. 

and according to the condition o! the suriact's ot 
the materials, (k)loured bodies rellect a considerable portion oi 
white light as well as colouied, according as the surlaces are smooth, 
glossy, polished, rough or corrugated. Again, if silk, llax, jute, 
cotton, worsted, mohair, or woollen mate^rials be dyed with exactly 
the same colour, the visible effect of each waaild be (piite different 
because their respective absorbent and retlectivc powers are different. 

d'hose who are familiar with Brussels and Wdlton carpets know 
very well that both structures can be waiven from the same set ot 
cards and colours, but the visible ellect of each scheme ot colours is 
so different as to be unrecognisably the same. In the Wilton or 
velvet structure the colours appear deeper and more saturated than 
those in the Brussels which are keener, brighter and more decided 
in hue and tone. The reason for this is because the hguring looped 
threads of the Brussels have a greater refiecting surface than those of 
the ‘ cut ’ Wilton ; consequently the former exhibits more light, wdiilst 
the latter disperses or breaks it up. At Fig. 26, Plate 1 , an illustration 
showing the abo\^ effects, is supplied. There are ten colours shown ; 
first, each colour is woven with round wires leaving the pile in ‘ loop' 
form, and next, these same coloured threads are shown with the 
loops ‘ cut.’ This is the only factor which accounts for the difference 
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in the tone or shade of every one of the ten colours. It cannot but be 
evident to every observer that the loop pile colours are brighter in 
hue and tone than the cut pile, the reason for which is embodied 
in the foregoing explanation. For the same reason a figured pile 
fabric, woven with certain portions of the pile threads cut while 
others are uncut, presents two distinct colours, though the pile 
material has been dyed with the same colour throughout. 


Generally speaking colours which possess the 
Relative greatest luminosity should have allotted to them 
the lesser portion of space, because they possess the 
Intensities. inherent (|uality for neutralising greater masses of 
cold, neutral or semi-neutral colours. 

W'hen colours are oi the same height in hue or tone their masses 
may be approximately the same, but when the colour intensities 
vary, their masses should be apportioned to their relative intensi- 
ties. Briefly the colours and masses must balance each other. 

This is the explanation why a good combination of colours in 
large designs, when copied in the same colours but in a smaller 
pattern, is generally weak as a result. For the same reason when 
beautifully coloured natural objects are adapted to woven structures, 
gieat caie should be taken to preserve the same balance of both 
mass and colour, otherwise the pleasing effect which characterised 
the natural object w'lll be lost in reproduction. 

Any colour scheme in which the ground is of a bright and 
luminous colour, always partially destroys the lesser luminosity 
possessed by the more subdued colours, hence it is almost always 
impossible to obtain a good combination of other colours upon a 
gtound of excessive brightness, e.g. a small figure of yellow on 
a purple or black ground is preferable to black or purple on a yellow 
ground and similarly with red on a green ground. 


Four styles in greys are supplied at Fig. 27, for the purpose of 
illustrating the principle of subduing the effect of increasing masses 
of any brigfit or luminous colour and thereby preserving the respective 
balance of their luminosities and masses. In this example equal 
quantities of black and white are first used in small quantities, then 
as their masses are increased, the tone of the white is lowered by 

E 
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the addition of black so as to preserve the general balance of tone 
in each style. 

A. is arranged i unit of Black i unit of white. 

B. ,, „ 2 „ „ 2 „ ,, light grey. 

C. ,, „ 4 ,, „ ,, 4 ,, ,, ruedimn grey. 

D. ,, „ 6 „ „ „ 6 „ „ dark giey. 

The same method of modification obtains wlien the pattern is 
ornamental and when colours other than black and white are used. 

Perhaps one of the most remarkable things 
about colout, is that it is itself a modiher of colour. 
If two colours are placed contiguous, each will be changed in hue 
according to the colour with which it is associated. The first will 


Juxtaposition. 
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be tinged with the complementary of the second, and the second 
with that of the first. Thus, when red and blue are placed in 
combination, the red becomes tinged with orange^ and the blue with 
green. Red when placed in contact with blue appears yellower, 
with yellow it appears bluer, with green purer and brighter, with 
black duller, and with white or grey brighter. Further, if the eye 
looks upon red until the colour appears dimmed and then is 
immediately directed to another colour, say white or yellow', the 
latter colour will appear to be inclined to green — the complementary 
of red. If a person examines several pieces of red cloth, the 
constant visiorf tends to make the last few pieces appear duller than 
those first seen. The eyes having dwelt on ‘ red ’ successively they 
desire to See ‘ green,’ as a natural sequence. In order to avoid this 
illusion if fe advisable to examine alternately red and green pieces. 
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or to turn the eyes repeatedly towards a green coloured body, in 
whicli case the red pieces would aj)pear to retain their uniform 
beauty. 

It will therefore be esident that if the colour scheme of any 
carpet contains an excess of some bright colour, it will very soon 
grow wearisome to most people, hence, the most important factor 
in the colouring of carpets (as in most other things) is balnnce. 
I'rom the foregoing it will be educed, that if one colour be placed 
in combination with any other colour or colours it will be 
changed in tone with each separate combination. 'I'liis principle is 
most effectively illustiated at I'ig, 2S, Coloured I’late II, where are 
sliown two poitions of a six fi,mu; Hriissels carpet, wovi'ii willi the 
same design and colours. I'he design is a turn over, the same as 
I'lg. 12. I'or convenuuice of compaiison, only half the witlth of 
each (arj)et is sliown - one the light side, the other the left. 'These 
were ])la( ed side by side .uul ])hotograph(‘d toi cmh fundamental 
colour; from these negatixc'-. the toloiir blocks ha\e been made. 
In the actual caipet the visual dillercuKe ot each colour on the two 
grounds is v(‘ry considerable. 'The detaihsl examination supplied 
helow' is based on the \ isual changes sc'cui m the ('arpets under the 
‘■lime illumination. 'These lespectu e ddlerenc es have to some extent 
been retained in (he yrprodiK f lou, <i study of which should pro\e 
most instructive. 

'I here are six colouis m each caijiet, five of which are in both, 
in tact they are woven off the same' bobbins; the giound of each is 
the (July colour winch is diilenuit ; the respective colours are : 

]. Navy l^lue (iround. 2. Normal Ked (iround. 

^ i Sl 2. Deep Orang(‘ im lined to red. 

I l'v 2. Olive Green. 

I & 2 . Smoke inclined to Dark (ireen. 

1 & 2. Cream. 

I & 2. Drab inclined to Yellow^ Ochre. 

Each ot these colours when seen together upon*the two ground 
colours, deep blue and red, appear very different in hue and 
frequently as different as when the same colour of a pile xvarp is 
viewed simultaneously as cut and uncut pile. In fact,' unless it is 
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known that the colours are respectively identical it is difficult to- 
convince any observer that they are from the same bobbins, but upon 
different ground colours. Since the yarns are respectively of the 
same hue, the effect is necessarily an optical illusion, but such an 
optical illusion, when the laws and principles of colour are well 
understood, may be turned to practical advantage. 

In the illustration given, the orange brown appears upon the 
deep blue ground, more decided, purer, intenser and brighter. It 
has no irritating effect, but is pleasing and luminous. Upon the 
red ground it appears to suffer somewhat in intensity and bright- 
ness. Its hue is lowered and though the effect cannot be called 
bad, it is nevertheless inferior to the former. The explanation 
which may be assigned for this change of effect is that the blue 
ground adds its complementary ‘ orange ’ to the orange red colour, 
and thus makes it more orange, while the red ground adds its 
complementary ‘ green ’ and dilutes or lowers the tone of the orange 
red. Passing on to the olive green, we have a colour which may 
be* generally described as harmonising since it usually looks well 
in most combinations. Upon the red ground the olive green is 
heightened in intensity, brightness and clearness, being due to the 
green which its contiguous colour, red, has added to it. 

Upon the blue ground the olive green appears more subdued 
and would, as compared with the above, be allotted a lower position 
in any scale of hues in which green was a predominant factor. 

The ‘ smoke ’ on the blue ground is more subdued and colder, 
whereas upon the red ground it has assumed a tone which is more 
inclined to green for obvious reasons. 

The cream on the blue ground appears somewhat whiter than 
upon its contemporary red. The drab stands out in slightly greater 
relief and becomes more yellow upon the red than it does upon the 
blue ground. The explanation which appears to satisfy this 
condition is that this colour is chromatically just a little further 
removed from ttie red than the blue. These changes as already 
expressed, and as will be readily perceived, are simply optical illusions, 
but are of great practical value, therefore every producer of woven 
fabrics in which colour enters as a factor, would be well repaid if he 
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made a specific study of this branch of his work, apart from the great 
interest which he would experience in his observations and 
experiments. 


Harmonious Colouring. 

hlarmonious colouring is perliaps the most important feature 
in this chapter. A combination of colours may be described as 
harmonious when it produces not only a positively pleasing effect but 
when it is characterised by an absence of want, a definition which 
coincides with that of health appropriately described as thi^t state 
of the body in which all the functions of it go on without notice or 
observation, when it is a pleasure to see, to hear, to feel, to live. 
Though harmony of- colours is intricate, yet some of its general 
principles may be indicated. 

In the production of harmony three kinds may be considered. 

1. Harmony by Contrast. 

2. „ „ Analogy. 

3. ,, ,, (rradation. 

Contrast of colour is that principle or (juality 

Harmony which produces a visual change of lustre, depth, 

^ , saturation, and hue or tone when two colours are 

Contrast. 

contiguous. There is contrast when two colours, 
which are contiguous so influence each other as to make one appear 
darker and the other lighter in shade than they actually are, e.g. 
black contiguous with white appears deeper and more thoroughly 
saturated, whilst the white is whiter and brighter. (See also 
juxtaposition). 

. In the production of harmony by contrast the complementary 
assortment is superior to every other, and what applies to com- 
plementary colours in the production of harmony, applies m a 
corresponding yet lesser degree, to contrasting colours. Harmony 
is however only attainable when the contiguous colours are of equal 
height in tone, or nearly so, and when combined fti suitable propor- 
tions and with due regard to their relative intensities. When the 
respective shades are of equal depth in hue, etc., the quantities may 
be uniform and be used only to such an extent as to impart precision 
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to the leading features of the design. The colours should be 
distributed in such a manner as to give value to every part of the 
fabric, not only in each particular object, but also in the union of 
each object forming a single composition. When the greatest 
brilliancy is desired complementary colours should be employed, 
and as a rule the stronger and more intense the colours are, the 
greater is the skill required in their association with other colours, 
but whenever opportunity admits, the most vivid and contrasting 
colours may be advantageously employed. Anyone familiar with 
the laws of contrast will be able to produce results, even with in- 
ferior colours, much better than another person who, although 
possessed of the most brilliant faculty of selection, is ignorant of 
such law's. 


Contrasts by pure or primary colours are harsh and irritating, 
e.g, red and blue form a strong contrast but if these be subdued by 
mixing with black or white they yield a softer and mellower effect. 
If the contrasting colours differ much in strength, the feebler always 
appear either more whitish or greyish or assume the complementary 
tint, while the stronger always appear more intense. The juxta- 
position of strong with feeble colours inevitably results in an 
alteration somewhat injurious to the latter. Relatively considered, 
contrast in hues are most extensively and preferably used in carpets 
and where large masses of figure combined with brilliancy of effect 
are required, because they produce more brilliant contrasts than 
either tones or tints. As a matter of fact if the hues are strong 
and the mass is small, they usually produce a bad grey, owing to 
the great difficulty of balancing the amount of each colour for the 
various parts of the design, though in a general sense tones anji 
tints constitute the bulk of colouring for weaving purposes. 

This may be defined as the principle of 
amalgamating mono-chromatic colours, i.e. the 
juxtaposition of two or more colours belonging to 
•the same scale of colour or to some scale ap- 
This system is extensively applied to all classes of 
woven fabrics especially carpets and upholstery. 

While colours, as a rule, which are nearly identical become less 
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intense or saturated by juxtaposition, there are many examples, 
where two colours closely related chromatically, may without 
detriment be placed contiguous, e.g. when two colours express 
different degrees of luminosity of one and the same surface, the 
result is a liiglier illumination of a single coloured surface and many 
such examples are to be found in both nature and art ; thus, w'hen 
the sun is shining, the green grass w'liich is in the shade, appears 
darker than the same shade of grass on which the full rays of the 
sun fall for the time being, yet the result cannot be said to be 
inharmonious, because the effect is natural and reasonable, 

VeKet and loop pile, or two different figuring materials' dyed 
the same colour are also examples to wht. 

Nature often employs different substances in the production of 
harmony, and so whenever two colours have their luminosities 
arranged so as to correspond with nature, the resultant effect ’ may 
always be expected to be satisfactory. 

Gradation is very much akin to the foregoing 
Harmony analogous combinations ; it may be described as 
^ the arrangement of colours which pass into each 

other by gentle and insensible steps so that it is 
almost impossible to distinguish where any one colour has its 
beginning or ending ; the best example is the rainbow or spectrum. 
Gradation always tends to resist the influences of harmful contrasts. 
It imparts to the mind a sense of richness and always seems to 
carry the eye forward as though there was something more to see. 
It furnishes one of the great sources of beauty. In nature the 
endless variety of variation by gradation is most remarkable ; the 
^lory of the rose and many other flowers lies in their gradation and 
variety of tints. It is for this reason that the best colourists strive 
more and more to introduce it into their schemes of colouring ; they 
rely more upon this principle than upon contrast. It is mainly 
because of the endless variety of variation in some of the past 
masterpieces that reproduction is rendered most diilicult. It should 
be noted, however, that gradation lends itself more to realistic 
representation rather than to conventional or distinctive ornament. 
Observation will also reveal that most artists keep their colours 



72 


CARPET MANUFACTURE. 


togetlier in large masses — the bright but graded warm colours in 
one place and the cool pale tints in another. Further the appear- 
ance of colour depends greatly on gradation ; uniform colouring 
appearing hard and disagreeable, when gently varied may become 
pleasing as w'ell as truer to nature. Gradation of colour is almost 
universally employed in nature and educationally a study of it is 
important if not essential. Skill in the art of gradation gives the 
colourist great power to manage large masses of nearly uniform 
colours, as well as considerable control over colour combinations 
which inherently are of doubtful value. 

When two colours in juxtaposition produce a 
harsh contrast, harmony may often he obtained by 
introducing a third colour as a harmonising medium, 
i.e. a colour which will agreeably assort with either 
colour. The following observations are selected from the best 
productions of woven carpets — Classes of red and orange yellow 
are outlined with green, consequently the two colours which would 
otherwise produce a harsh contrast have been brought into 
harmonious combination ; when blue and green are contiguous they 
tend to injure each other, but if assorted with orange or gold as 
follows :--blue, gold, green, gold, the combination is preferable 
because gold will combine agreeably with either blue or green ; 
masses of dark green and light red ha\e been impro\ed by an 
outline of cream ; deep green and light yellow masses of figure find 
a harmonising medium in light blue of the same height as the 
yellow. l^T'en when contrasting colours are blended in masses a 
third colour is sometimes introduced with useful effect. Tims 
purple and yellow assorted in masses wall suffer no injury, but in 
some cases be improved, by a divisional line of black. Upon the 
same principle black or white may be advantageously employed- 
white assorts best with cold and retiring colours, w'hereas black 
may be made a harmonising medium for all colours, especially the 
luminous, since it gives brilliancy to them by its sedative effect on 
the eye and its power of contrast. It heightens ‘ wairm ’ as well as 
light colours and in like manner subdues deep colours. In 
association with sombre and broken tones of luminous colours 
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it produces harmony of analogy. This method is most exten- 
^vely followed by all artists and colourists of high class and 
variously coloured productions, though variety in colour, like every 
otlier principle, should never he carried too far ; whenever objects 
must have a certain superficial extent, nothing is gained by 
multiplying varieties of them ; thus, the repetition of three colours 
including white or black, will generally be more agreeable than 
that of an arrangement of five colours, d'he several colours should 
he distributed in such a manner as to give value to every part of 
the fabric -not only in each paiticular object but also in tlie union 
of each object forming a single composition and no compositkm of 
colours IS perfect which does not include all the primaries either in 
their natural or compound state. 

Concluding Notes. 

I'he chief province of ( olour is to brighten and improve the 
appearance of woven falirics. ‘ b'orm ’ is only secondary as 
compared with it ; this is due, in part, to tlie fact that many forms 
can only be imperfectly expressed and in the cheaper fabrics only 
approximately represented or even suggested, and further the actual 
pattern is always distorted, due to foreshortenings and pait coverings 
by the furniturfe ; besides, frequently the colour scheme is first 
decided upon, by arranging tufts of yarn, as Hewers are often placed 
in combination, after which the form is designed to display these 
effects. 

‘Colour’ in a sunset is only of importance, ‘form’ is never 
considered. 

. If then, it is important for the artist to study the laws and 
principles of colour, it is much more so for the person who has to 
produce beautifully cidoured effects and imitate given objects in 
woven textures by the combination of variously coloured threads; 
especially is this the case in respet t to Axminster and Tapestry 
carpets, where it is very difficult to rectify any initial faults, as 
compared with any errors on the canvas of the artist. 

Though a person may get along without a knowledge of the 
principles of harmony, yet it would be a mistake to suppose that he 
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can remain ignorant without disadvantage to himself, since the 
production of the best possible effects is incumbent on each designer. 
In any desire to excel, no better guide can be followed than the laws 
which underlie the first principles of colour and colour combinations, 
which principles it has been the purpose of the author within the 
brief space at his disposal, to demonstrate. 

The study of the appearance of coloured bodies, based on 
positive facts, leads to a certainty which all may acquire, who give 
themselves up to it. 

While many designers and manufacturers are guided and 
influenced largely by fashion in their productions, yet, if they have 
been well instructed and are masters of colour principles, they will in 
turn guide and influence fashion in the right direction. 

Lectures and literature can do little more for the colourist, than 
present the principles underlying the science of colour. I he 
application of these principles will rest with his own skill and 
faculties; in the exercise there will be liberty of action for all, 
though not perhaps equality of powers, for genius and talent are 
Divine gifts, except so far as they are the reward of acquired skill 
and industry. 
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Brussels Ccarpets. 


General Particulars. 

Introduction The first Ihiissi'K ('arpel Loom made m tliis 

coimliy was ('omjih'led, with llie aid ol a Belf;iaii 

BruBselB Loom. ,, ,, . i i .li*,. 

\vea\er, rattier more than a (eiituiy anil a halt aj^o 

— 1749-50, since whicli ad\ent tlie prodiu tion as well as tlie demand 
for Hi assets carpets lias constantly mcuMsed m xolunus 'I'tie 
small market and manutactnrm<.( town ot Wilton m Whltshire 
claims tlie distinction of ha\in^^ fn^t mad(‘ these carpets in h'n^dand 
and a Kidderminster manufacturer is K^putinl to ha\e introduced 
the Helf.;ian weaver with wdiose assistance the lust Brussels loom 
was constructed and the manufacture of carpets hearinj^ this naiiu' 
assured. 

V A Brussels carj:>(‘t helou'^^s to thi' piku lass oi woven 

ClaBsiflcation. W 1 • . • . r 1 1 1 1 . 4 1 

rabncs; it consists of a stionj; and dm able textile 

foundation, upon' the base of which is mterwo\en and displayed a 

fif^aired pattern of diflerently ('oloured loo[) threads made ftom lonj.^ 

and coarse fibres of wool on the worsted piincijile of manipulation. 

The character of the fabric permits of definiteness and smartness 

in design and colour for which these carpets are noled^^ As regards 

cost in production it is economical in the openition of dyeing but 

(comparatively expensive in weaving as well as in the ijuantity of 

figuring or costly material used, in comparison with the actual 

amount displayed on the surface. It is nevertheless al>out the best 

and most durable of the loop pile class of carpets. 

These figuring threads represent its chief feature ; in the 
cheaper kinds they are made in tw^o and three sets* of colours only, 
but they are usually made in sets of four or five colours. Each set 
is technically called a ‘ frame,’ occasionally six frames or sets of 
colours are used and sometimes small sections of other colours, at 
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intervals across the width of warp, are introduced for the purpose 
of producinf,^ variety. These replace an equal number of any one or 
more sets of colours. This method which is called ‘ planting ’ will 
be described fully later. Each thread is of a distinct shade through- 
out its entire length, according to the frame or plant colour to which 
it belongs. This is the factor which permits of the production of a 
perfectly sharp and distinct pattern. 

Generally all the figuring or pile threads are not displayed on 
the surface simultaneously — only so many as are equal to the 
number contained in one frame, but the coloured threads are 
selected from one, more or all the frames in accordance with the 
colours in the pattern recjuired. All the remaining pile threads are 
stowed away in the body of the texture until they are again 
required for figuring purposes. It is this factor which adds con- 
siderably to the expense in production, but even this factor is not 
without its redeeming (lualities since it increases the carpet in bulk, 
loftiness and springiness. / 

\\. The (]uality of a Brussels carpet depends chiefly on the 
number of frames used together with the number of ‘ points ’ or 
loops per s(]uare inch^. The full capacity of the jacquard machine 
permits of 264 figuring threads being raised to form the loops on 
the surface in the full f width of carpet, and the structure of the 
fabric will admit of the insertion of about 10 wires per inch so that 
the very best Brussels would contain (^10 x 10) 100 points per 
square inch ; but in all the better class qualities of five and six 
frames there are usually 256 points in a J width of reed and 9 to 10 
wires per inch in length of piece — all other qqalities below 256 
points are called ‘ stouts.’ For cheaper carpets a reduction of from 
30 to 40 loops is generally adopted ; a second quality usually 
contains 234 loops in J yard width and about 8 to 9 wires per inch 
in length of piece; a third quality contains 216 points per | yard 
width and 7 to 8 wires per inch. 

Materials ' ^ photograph actual size of the different materials 

and used in the production of a Brussels carpet is shown 

Structure. at Fig. 29. 

A is a 3/21 cotton warp thread — used for the small chain. 






Figs. 31 and 32 show cross sections through the weft and warp 
respectively of the foundation cloth exclusively ; the same letters in 
each of the three diagrams refer to similar threads. 

Fig. 33 is a line diagram showing a vertical section through the 
healds, harness board and reed, together with a cross section through 
the weft of a six frame Brussels carpet containing one stuffer. The 
passage of the respective warp threads through the mails of the 
healds and harness to their relative positions in the fabric are also 
illustrated. The letters a b c d refer, as in Fig. 30, to the small 
chain, figuring and stuffer warps and filling respectively. The 
harness cords 12345 and 6 carry figuring threads from^,frames 
12345 and 6 respectively ; these pass through the movable 
comberboard J and support the mail k. 

The weight l is called the lingoe and serves to bring the 
harness cord back into its normal and lowest position after hav«^^ 
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been elevated by the jacquard machine. The signs h\ and 
refer to the heald shafts, the first and second control the small chain 
and the third supports the stufTer warp. Healds h‘ and h* are 
controlled by independent shedding mechanism, but heald is 
securely fastened to tlie comberboard j and is consequently elevated 
and depressed with it. The small chain and stuffer warp thrQitd||:> 
are contained on separate warp beams from which they are };;^aed 
forward to and through the mails of three heald shafts as described. 

Each figuring thread is on a separate bobbin so that it can be 
drawn forw'ard'by the pull of the carpet already woven, tensioned 
independently by a small weight or individually elevated by its 
respective cord in the jaccjuard machine. 

' In each split and repeat of warping and drafting plan there 
are - 

(1) Two threads of small chain. 

(2) One or moie stuffei threads a( cording to the number reituired. 

, (3) As many figuring thre.ids as there are frames in use. 

'These represent one row of pile or loops. 

The number of such rows of ))iJe across the full width of the;/' 
carpet coincides with the number of splits or dents in the reed used • 
and the number of threads in a frame. 

W The standard width of the carjiet is 27 inches; the width of the 
warp in the reed required to produce this is 28 inches 'I ;ind the 
maximum number of splits used m this width is 260.1^ hour shots of 
filling and two wires are required to complete the weave structurft^ 
This is technically spoken of as ‘ two shots to one wire.^/ 'There' 
two warp sheds— the ground and the figuring ; the ground shed is 
produced by mecham'sni which operates on the heald shafts. IntOp^ 
this shed the w^eft filling is inserted which helps to form the b^e 
structure. The figuring sh.ed is formed simultaneously with e^h 
alternate shed of ground but independently and distinctly ^jwves'it. 
Into this figuring shed wires are inserted so as to form pile , 
surface. / 

The following is a detailed description of the warp shedding for 
one complete repeat of the weave structure. 

First Pick— Single shed. 
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Lift heald No. i which carries all the odd threads in the small 
chain. Insert shuttle with the filling weft ; see Fig. 34 which shows 
the single shed only. 

Second Pick — Double shed. 

Lift heald No. i, comberboard .J with all figuring threads and 
heald No. 3 with all the stuffer threads to form the bottom shed. 
Simultaneously the jacquard machine selects, through the medium 
of cards and needles, all those harness cords which carry the pile 
threads required to form the figure on this row of loops and raises 
them so as to produce a second division of warp threads immediately 
abo^e the bottom shed, 'fhe sliuttle is now inserted into the bottom 
shed whence it passes over all the even threads of small chain and 
under all the figuring and stuffer threads and odd threads of small 
chain. At the same time the pile wire is inserted into the upper 
shed under the selected figuring threads (one sixth of the pile 
threads) and over all the rest ; sec Fig. 33. 

Third Pick- Single shed. 

Fvlevate heald No. 2 which carries all the e\en threads then 
read as for No. i pick. 

F'ourth Pick -Double shed. 

bvlevate heald No. 2 and then read as for No. 2 pick. 

Before the introduction of the modern Brussels loom and the 
apparatus for forming the double shed, it was necessary to make six 
separate and successive sheds for every complete repeat of the weav e 
structure, viz four for the base structure and two for the figuring. /j- 

Usually the jacipiard machine lifts on any given figuring pick a 
complete set of colours made up from one, more or all the frames in 
use, the remaining colours at that p<irticular point lie buried in the 
centre of the base structure, e.g. with two frames, | the worsted is 
used for the figure whiLt the other is buried in the fabric ; 
with three frames, ^ is av'ailable for figuring and | remain m the 
foundation ; with four frames, ^ is used for the loops and ^ are, 
in the centre of jne base stiucture; with fiv^e frames, I is used for 
figuring and J for stuffing ; with six frames, ^ is displayed on the 
surface as pile and figure and ^ is stowed away in the heart of the 
fabric, as at Figs. 36 and 36A. 
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f" Fi<<-. 35 .V 3() represent \ertii-al sections of the carpet through 
the warp. 1 he hjriner shows ali the pile waip einl')edded in the 
middle of the carpt't, between the top and bottom picks. I'his is 
what actually occurs on evtuy })u k in I'ach caipet irrespective 

of th(^ nuwhcy of frames (unphned. In tlie latter figure ^ ol tlie 
}ale ihieads in eac h xeitu.d low ot pile is selc'cted from one or other 
frame' <jf colom and thc'ii iais(‘d above' the pile wdie into tin* positipa 
as mduatc'd, in the' tiist vertic.il row starting with tiu' right 

1‘Il; 



hand, a coloured thread from the fourth frame' has been selected 
and elevated above the pile ware. In the* second, tliird and fourth 
vertical rows, colours have been selected fiom the sixth, fourth and 
third frames respectively ; continuing, tlie re<ider may easily trace, 
out the either selected colours to the end of the diagram. A cross 
section thfbugh the weft ol Fig. 36 is .shown at Fig, 3r)A. 

The same letters in each illustration from h'ig. 2(j to 36A 
inclusive refer to corresponding threads. 

V 
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The BruesiAe l^^ojpH-Meohaniem and Construction. 

A fJhotograph of a rnode^ Brussels carpet loom minus the 
jaquard and frame is showh at Fig. 37. It is a view in perspective 
of the frop^f the loom together with the driving of same, high 
wire motion, gantry for supporting the jacquard machine, the heald 
S4evers and connecting rods for same, part of the taking-up motion 
and at the remote left hand corner a small portion of the letting-off 
meChat?i$m. This illustration should prove very helpful to a study 
' of the ^veral line diagrams which follow, inasmuch as by it, the 
positions of the several parts subsequently described in 
will be readily located. The letters and numbers in this 
figure refer to corresponding parts in the line diagrams related to it. 
^ To prepare designs for Brussels carpets, successfully colour 
them, overcome any limitations and fully develop all the possibilities, 
involves a thorough understanding of the mechanism of the loom 
its accessaries and movements. ^ A progressive knowledge of this 
subject will be gained by a consideration of the following sub- 
divisions in order 

I. Driving mechanism and speed of the loom. 

^ 2. Jacquard Machine, harness mounting and healds. 

3. Ground and figure shedding mechanisms — Tappets and Jacquard. 

4. Picking. 

5. Wire motion. 

6. Beating up the weft and wires — Double beat. 

7. Letting off the warp and figuring threads. 

8. Taking up the carpet— Positive. 

9. Stop rod, weft fork and knocking off motion. 

^ The average speed of a Brussels carpet loom is 

60 picks or shots of weft per minute, sometimes 
expressed as 30 wires.(^ The system of driving 
may be defined as compound and parallel ; compound because the 
;,method of driving is indirect and parallel since all the driving and 
driven shafts are parallel. 

The aim of compound driving is to first generate a high rate 
of veloc^ky in a supplementary shaft, based on the'**hegry that any 
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increase in velocity carries with it a greater uniforrtiity of motion,* 
which also as^sts the machine to negotiate or tide over any part of 
motion which requires a relatively greater power. The required 
reduced speed of the mam loom or crank shaft is then obtained by 
toothed gearing, which to a considerable extent retains the momen- 
tum and regularity of running already generated by the higher rate 
of speed just described. In the manufacture of Brussels carpets 
and other similar goods a very considerable amount of power 

is rectuired to assist the ‘ going part ’ to beat up the weft and 

wires into the structure. Witli the object of assisting the loom to 
perform this work tlioroughly an arrangement is added ts^the 
compound system of driving wliv'h enables the ‘going part ' to beat 
twice against the carpet for eacli insertion of weft and wiie and 
re\olution of the crank shaft. The ‘double beat ’ is described under 
the heading of beating up tlie weft. 

A line diagram at I'lg. 3(S, whicli taken as a whole represents 
the end section of the ‘ cradle ’ or high wire motion, also illustrates 

the system of driving. Let a and h represent the mill shaft and 

drum respectively ; they are not shown in the illustration but their 
places will be readily realised from the position of the driving 
strap ; c indicates the driven pulley on the supplementary slia/t d ; 
Bw IS a balance wheel; on the same shaft a small pinion wheel e 
gears into and drives a larger spur wheel f, which is securely 
fastened to the crank shaft g ; on the same shaft G is a spur wheel 
H which gears into and drives a spur wheel k, securely keyed to the 
picking or bottom shaft l. A small spur wheel is cast with the 
spur wheel h and is re(]uired when changing from Brussels to ' 
Wilton carj'iets, but if necessary could be separafe from it as in the 
diagram. 

^ With^t entering into any lengthy discussion of the principles 
and solutions of driving problems, let the follow ing actual particulars 
form the |psis of one calculation. 

Speed of mill shaft— 120 revolutions per minate ; diameter of 
drum B, 32 inches; diameter of pulley c, 12 inches ; No. of teeth in 
pinio# wheel e, 20; in spur wheel f, i 10; in spur wheel h, 48; and in 
spur Wheel k, 96 teeth. Find the speed of the crank shaft g and 




the l(n\ sliaft i. 'I'he!! witliout iliscus^inj,^ llie theory of solution, it 
mas he simply stated that tlie speed of the trank shaft t; may be 
found by simplv dividin^^ the product of all the drivinf; factors by 
the poxluct of all dn\en thus : -- 

Kens of (, )H'I imn Sceed ol Ci nnk Sliaft 

(' V 1 V I lO 

and similaiK’ foi low sh,ilt i . 

i « jS ^ ^ Kcnolulions per imnuto. 

g(i or No ef Wires. ^ 

l'ic(. 3<) IS a idioloi^raph ot a five frame modern 
Brussels Jacquaid machine. 'I'he lett(*rs ir# *this 
illustration lelei to coi respondinj^ parts detailed m 
( onnet tion with I'lt^s. 40 and 41. 

A ja((juaid machine is a (ombination of 
mechanism <ind mounlmj.^, th'si^ned for the purpose of enablinfjj the 
manufacturer to produce a considerable \ariety of ‘warp sheds’ 
and conseijuently a laif^ti 1 ('pe.it of pattern, with the f^reatest 
possible ease and the minimum amount of floor span* and expense. 

J A diagiam at h'l^. p) shows the cssenti.il parts of a six frame 
Brussels c.irpet j<i('(|uard lopether with the harness mountinf(. I'he 
dlustration is an end new of llu* suspension hoard, needles, f'uide 
and condieihoaids, barm'ss tords and hn^^oes. a refiresents the top 
stationary hoard foan which .all tin; harness cords are suspended ; 
a, the harness cords which pass through perhaations in the hoard c 
which IS free to move m a vmlK'.al plane; the perforations consist 
of lar<^m and small holes j(;ined by a narrow ])assage. Strictly 
speakiiif^ the small holes are simply slits or continuations of 
njjrrow jxiss.iges, countersunk at their terminations so as to receive 
the knots in the harness cord without exercising any undue harsh- 
ness upon them, d'heir arrangement and chaiacter are illustrated at 
Fig. 41. The harness cords u are knotted just above these holes 
and with a knot to admit of their passage througii the large but not 
the small holes. Immediately below this lifting b«ard is a set of 
cross wires d, commonly called needles. These are supported 
the positions shown by the two iron plates k and f ; each needle ! 
free to move in a horizontal plane and has two loops or eyes througii ^ 


(. ^ 11 
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The Jacquard 
Machine and 
Harness 
Mounting. 



86 








BRIJSSM.S CAKIM'-TS. 


87 


arranj^ed diagonally as in the plan at 42 in order to allow the 
harness cords with in.iils, warp and lingoes sufl'icient room to operate 
without o\ ercrowdin^. All the h.uness cords aie also knotted just 
abo\e this board .i which is fiee to mo\e in a vertical plane and can 
therefore, when ele\'at(“d, lift all the harness cords at one time. 
m' he mails and lingoes are setm at k and r, respectively. d'he 
lif^oinn^f threads pass thiouj^h these harness mails only. 

In tlu' iop hltm^^ boaid c, h'l^s. 40 aiul 41, tluae are twelve 
holes from ftonl to back, tiu* last two hole's aie st't diam<;lri( ally 
opposite to those of the hist ten. 'I'heie .ire twe'lve h.uness cords 
in each row of this board. • 

t 

In the bottom lifting bo.aid .1, h'l^s. 40 and 42, there' are six 
holes iiom liont to b.ick. 'I'lu' h.iiiu'ss (oids from every row of 
holes on board ( oi'c upy two rows of hole's on board 

ICach hariK'ss < ord m tlii^ bo.iid .1 iuim fionl to back controls 
one thre.ad belon^^onj^ to e.ich fiaim* ; these .dl <^^o to^u-ther with two 
of small chain and one slulfei into om* demt or split and form one 
row’ of pile. 

d'he harness cords an* (onse'c nti\ ely numbc'red .above the 
liftiiif^ board c; the tr.inu's of e olour to wiiicli ear'll belonj^ are 
indicatetl below, and the rows of needles and corresjiondinj^ holes 
in cards aiul card 'cyhndr'i are ( onsc'c uti\ ely numbered at the side 
frqm the top downwards as shown -in the illu'^tration. 

The knots in the cord of the first ten rows, wdum in their 
normal j)osition are immediati'ly ovra the larqm* link's, whereas the 
knots in cords of rows ii and 12 are just above the small holes. 
Then whenever the top board ( ris^s, all the h.irness coTds belong- 
inj4 to the sixth frame are lifted, whereas all the remaininj^ cords 
and correspondinj^ threads belongin'^ to the first five frames are left 
down, unless the cords are externally controlled. 

The numbers between e and (. indicate the frames of colour 
which each respective needle controls. The cross wires or needles 
D control harness cords i to 10 by a small round hole, just large 
enough in diameter to permit the passage of the cord, but a long 
narrow slot is formed in the wires where the harness cords ii and 
12 go through them ; this is because these harness cords each pass 
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through five separate wires and by having a long slot it is possible 
to move one of the cross wires with the cord without in any way 
interfering with any of the other four needles. 

The needles d are so connected whth the harness cords that, 
whenever the knot of a lifting cord belonging to any one of the first 
five frames is pressed, by its respective needle, from being over the 
larger hole to a position immediately above the smaller hole, it 
simultaneously presses the harness cord belonging to the sixth 
frame and the corresponding dent, from over the small hole to a 
position immediately above the large hole. Consequently when the 
boaK'd c rises it takes up the selected cord and colours belonging to 
any of franies i, 2, 3, 4 or 5 but it leaves down the cord and colour 
belonging to thq sixth frame and corresponding dent. 

The small chain or cotton warp for ground and the stuffer 
threads are controlled by three heald shafts placed immediately 
behind the figuring harness. Two of these heald shafts carry the 
small chain and are worked independently of the jaccjuard by means 
of positive tappets to be described ; the third shaft carries the 
stuffer threads and is securely fastened to the lower comberboard j, 
both of which are elevated by means of a tappet on the low shaft 
and suitable levers. 


Shedding 

Mechanism- 


Healds. 


The healds are worked on the ‘ positive shedding’ 
principle, the ‘Woodcroft tappet’ system being 
largely adopted for this purpose, d'his mechanism 
is designed to elevate and depress the healds walhout 


the aid of external parts such as over or undermotions ; the chief 


features of the mechanism and its connection witli the healds are 


shown at l"igs. 43 and 44. The former represents an end section 
and the latter a front view' of the healds with the harness removed. 


The letters in each illustration refer to corresponding parts. A 
small pinion spur wheel m with 30 teeth is securely fastened to the 
crank shaft and gears into and drives a large spur wheel n having 
120 teeth. To this wheel, which is sometimes called the tappet 
wheel, all the disc plates dp with tappets o are secured ; the wheel 
N together with the tappets o are on a barrel which is free to revolve 
around the low shaft. A treadle lever p with its fulcrum at q 
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supports an antifriction i oiler i: whioli rests against tiie tappet o' as 
shown. The free end of the treadle, lever p is connected with the 
top of heald h' througli the inediiiin of connecting rod and jack 
le\er s' and also witli the hc^ttoin of the same heald shaft, through the 
medium of connecting and bottom lexer t'. It will also be observed 
that heald No. 2 is also similarly connected to its respective tappet 



43 


through treadle p' and bowl r'. 'I'he chief feature of this mec hanism 
is the ‘ tappet ; ’ it consists of a disc plate dp which has two raised nar- 
row surfaces on one side or face with a space between to allow of 
sufficient play for an antifriction bowl. These surfagsis or projections 
are similar in shape to ordinary tappets but designed so as to impart, 
through suitable connections, movements of elevation and depression 
to the healds. The construction of the inner projection o is identical 
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in principle witli the ordinary nej^ativx* tappet, but the outer projection 
is concentric only and parallel with the variable parts and the 
:>mallest diameter of the inner raised surface o. The outer formation 
is therefore a duplicate in variation and construction of the inner 




1‘ig 41 


formation. A groove is thus formed through which the treadle or 
anti- friction bowl can travel, but the space is generally arranged to 
be from ^ of an inch greater than the diameter of the treadle bowl 
so as to prevent any locking. The inner projection o of the tappet 
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ele'^Bles tlie treadle bowl k tof^elher with the tieadle lexer i', and 
these throuj^h tlie connections shown <ind destiibetl in 43 and 

44 depress the heald shaft h‘. 'The outei piojec titui o’ operates in 
tuin upon the uppeiinost sich^ of the tieadle bowl r ainl so })rodiices, 
thioui(h connections illustrated, an elex.ition of heald shaft n'. 

In a siinil.ir way the Incild sliaft ir' is contiolltal by a second 
tappet iininechately behind o, whu h in turn operates upon the tu'adle 
bowl k’ and trcMclIe lexer e’ thes(' throu^di their respcM tixe connec- 
tions elexate and depress the lu\dd sliaft 11 Since the number of 
teeth in the spur wlu'el m is just oiu' fouith ol those 111 spui whei'l N, 
the l<itter makes one rcxolution (wim v fom pu Ks. 'riie taiipet^if is 
theretore (onstrucled to elex <it(' and kec'p tin* shall ii‘ uji for txvo 
picks, but as o allows ib to lall, o' ('ommeiu'es thiouj^h its coniu'ctions 
to elex ate the shaft ii'’ and lo'c'ps tlu' sanu‘ uji for two picks. ^ 


Shedding 
Mcchanism- 
Jacquard. 

])osition show 11. 


'rh(‘ mcadi.inism which actuates the harness 
hllmj^^ board < , the c ard cyhndei (, and brick needle 
lexelhn^t bo.ird n is illustrated .at b'l^^ 43. d'o the 
loxv shall I, a t.ippet o"’ is si'cundy keyed in the 
An antifiiction roller k’’ supported m the treadle 
lever p-, fulcriimed as shown, is ke])L in rollinj^^ conlac't xvith the 
tappet o“ ; at the free end of i*“, a loose stud r couikhIs the liftinj^^ 
rod V with 1'- , the top end of this rod is connected by a stud w wdth 
the lever lexer x is securely fastencal to the shall x ; <'it the free 
end of the lever x a counterpoise weij^ht c \v is suspended from the 
position / ; a second lever \’ is histc'iK'd to the shaft x ; two upright 
arms v‘ and v^ connect hwer x' xxith the harness liftinj; board c. 
The shaft x passes aloiif^ the front of the jaccjuarcl machine in the 
position indicated. I'here are four such arms as x’ on shaft Y with 
upri^dits corresponding to v' and x*' to supjiotl and move the lifting 
board c, see Fig. jcj. 'To the lever x at the position w’ an adjustable 
lifting rod v^ is connected. 'J'he upper end of x ' contains a long slot 
through xvhich the free end of a simple lever si. passes ; this lever is 
securely fastened to the shaft os, xvhich is supported by two small 
brackets, one at each end of the jaccjuard frame and is free to oscillate 
about its own centre. To this shaft a vertical lever vl connects a 
sliding bar sb which is supported and free to move through slot 
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"uities in the iron plates k and i. One end of sii supports the caul 
cylinder 0 , while the opposite end supports anil iuoncs the back 
needle ‘levellin^^’ board u. 

In tlie lexer si. theie are thiee piojectiu;; studs indicated under 
the numbers i, 2, 3. 'I'lii' i'nst two ait .is a f^uide in keepin*^" the 
upri^dit rod \ ' in j>osition ; tlie stud ^ piojects ox ei the simple lex er 
'PL fulcrumed as shown. Suspended 1 10m the louf^ arm of this 
lex’er is a string which lh(‘ xXiMx ei pulls xxlien thi' caul cvlinder i, 
lias to be cli'ar ot the needli's and tlnueby m .1 position to turn the 
cauls backw.irds or forwards at will, b\ hand; , il the stiiiir; ,bc 
pulled dow nwauls the lon^mi arm ot tluOexi'i pi deaeiuls but'* the 
shorter rises and piesses .ii^aiiut tiu' stud 3 .uul thus idiw ates si and 
turns shaft os counter-i loi kwise. 'This sh.ilt o s moxes Ihioutth the 
lex er X I , th(' bar sp, to;.tethei with the board 11 and evliiuter o in a 
direction to the ri<^dU until the c.ird i yhndei is perlei tly (dear of tlu‘ 
needles ; 111 this position it < an be made' to lexolxe 111 either direction 
accoulin<^^ to the position ot the top 01 bottom lattli pi. A strong; 
spiral sprint; fastened to the lexiu si, shtthtlx' to the left of stud 3 ; 
it is sus[)ended and m.ide fast to one ol the jacijuaul supports and 
serx’es tile purposi' ot bnn^iiiLt hwer si (after liaxunj^ beiui elex’ated 
by rod X' ) into its lowi'si and noimal j)osition, .i^ainst a biaiket 
casting, not shown ifi the illustration, but immediately under si. and 
at a point about itj the distance from stud 3 m thedueitioii os. d'he 
object of this bracket is to arrest and limit the hill of si. and so 
regulate the oscullation of shaft os and tlu* throw of \ i , thus pre- 
venting any undue pressure of the cards and c.ird cyhndei against 
the needles. 

• d'he oscillating shaft o s passes behind the jac<[uard in the 
position indicated and opiTates on parts of mechanism corresponding 
with VI., sii, (i and h at the opjiosite end of th(‘ jacejuard. 

. It has been previously shoxvn that the low shaft makes 
one revolution to exery two picks and that the figuring is 
rerjuired to be formed once in every two picks; file tappet o^ is 
constructed to elevate the harness lifting hoard c and keep it up 
during the period of one pick, and also to permit it to fall and 
remain down during the period of one pick, d'his it accomplishes 
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during one complete revolution of the low shaft ; then as the low 
shaft revolves, tappet o^ commences to raise the treadle bowl R'^ and 
lever together with the lifting rod v, which causes the lever x 
to rise at the point w and turn the oscillating shaft y clockwise. 

The countei poise weight cw, together with its duplicate at the 
opposite end, assist in this operation by their own gravity. With 
the oscillation of the shaft y the lifting rods v^ and v^ elevate the 
harness lifting board c together with all the harness cords indicated 
to be lifted by the jacajuard cards. Since the lifting rod v" is furttier 
than v’ from the oscillating fulcrum v it causes the harness board c 
to* rise higher than does v^ thus producing a greater shed in the 
figuring threads at the back than at the front of the harness. This 
is what is reciuired in order to produce the straight line of warp 
threads which form the upper division. 

Thus in the jac(]uard machine from which these diagrams have 
been made, the distance betw’een the front mail and the fell of the 
carpet is ten inches ; the depth of the shed at this point re(|uired to 
allow the shuttle to pass through it, in front of the reed is live 
inches and the distance of the back hguring mail from the fell of 
the carpet is fourteen inches. Then with the knowledge of these 
factors if x represents the depth of the shed at fourteen inches 
from the carpet, the value of .r can be readily obtained by simple 
proportion, thus: — 


As lo ; 14 : : 5 : .r. 

5 X_i_4 ^ inches. 

10 

which result exactly coincides with the measurement taken. 

Then it evidently follows that the points of application of lift- 
ing rods and v^ on lever x' must be such distances from their 
common fulcrum on shaft y as will produce tlie above result. 

Reverting* to the elevation of lever x, it in turn lifts rod v^ and 
thereby causes lever sl to rise and so turns shaft os counter- 
clockwise and moves lever vl together with the sliding bar sb and 
card cylinder g to the right until the latter is clear of the needles. 
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Simultaneously with the outward jouincy of the cylinder, the top 
catch FC rests immediately o\er the projectm^^ studs in the cylinder 
end, one of which strikes against the hook ot the catch and thereby 
turns the card cylinder of a ie\olution and brinj^s up the next 
card. When the pressuie of the rod is released the spiral spring 
referred to alxjxe pull^ the le\(‘r si, rapidly downwards, which 
through the connections (h'sciibed, causes the card cylinder to 
strike smartly against the lU'cdles. 

With the constant rexolution of the low shaft the tajipet o^ 
gradually releases its upward jiressun' upon the mechanism (h'^eribed 
abo\e. d ins then peimits the weight of tlu' lingoes to opeiaU* npon 
the board c, which, togethei with its immedi.iti' atttu'hments ot rods 
and levers, fall by their owm gr.uity. d'lie weight c w' and its 
duplicate act in a contrary dins tion to pievent any rapid or too 
sudden a fall of the harness and lingoes. 

d'he low'er lifting combc'rboaid .i, together with the heald u\are 
controlled by a separate arrangement of mechanism. As already 
shown the w’holeof the pile thu^ads together with thestuffer threads 
have to be lifted clear of the shuttle on eveiy second pick \.c. the period 
w'hen the top shed is being lormed for the insertion of the wiie. 
d'he mechanism and method of accomplishing tins is illustrated at 
I'ig. 45. J^ehind the })i( king tappets on the low' shaft a plain 
tappet M' IS securtxl and adjusted, this opruates upon an antifriction 
roller ai (indicated by the dotled hnc'sj on the tappet lever 1 1, w’hich 
is centred and free to move about the rocking shaft rs. A liftir^ 
rod I K connects the free end ot lever n, wnth the ccjmberboriid J 
and supports the latter as shown. A projecting arm fa su})ports 
thestuffer heald shaft with an adjustable screw as. The eleva- 
tion of the comberboard J is accomplished as follows -As the low 
shaft revolves, the plain tappet ft elevates the antifriction bowl Al- 
and lever ti. with its free end and lifting rod i,i<, comberboard J, 
and heald shaft h\ The reverse motion is accomplished by weight 
of the lingoes operating on board J together with 4 hc gravitation 
weight of all the parts enumerated; the shape of the tappet 
regulates the variable velocity of fall owing to the passive resistance 
which it offers to the various parts in suspension detailed previously. 
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Action of Cards 
on Needles 
or Cross Wires. 


Hefore procecdinj^ to fully detail the action of 
the jacrpiard raids (jii the needles and harness 
inoiintin^, it will be ad\ isahle to set torth in the most 
complete foim, the manner m whicli the vaiions 
threads of waip are drawn throuf^h the healds and harness, not only 
in tile Older of one repeat ol draft and waips but also over one 
com])lete row of needles. 


Split No. 1 and all odd splits or di'iits. (As I'ij^s. 33 and 40). 


I 'riiiead small chain thnnij^h 1 

•I ,, 

% 

1 ,, stuller ,, ,, 

I ,, from flame No. i dr<i 
I , . -i 

1 ^ 3 

1 3 

1 „ ,, 5 

i ,, ,, .. 


lail ot heald shaft u'. 

lb 

>1 5 » ^ 

\n throu^di harness coul No. r 

5 

7 

V n n 9 

11 


Split No. 2 and all eviei splits. 

1 d'hread small chain through mail of heald shaft 11'. 

I ,, ,, „ M n ib. 

I ,, stufler ,, ,, ,, n\ 

I from frame No. 1 diMwn throii;^li harness cord No. 2. 

I ,, .. 2 ,, „ „ 4. 

I ,, . ,, 3 M 

I 3 ,, 6. 

I ,, „ „ 5 - - ’’ 

1 „ ' „ 6 „ ,, 12. 

These two splits are alternately recreated across the full width 
of the reed. 

'bhe relation between the jacquard needles, the harness and th^ 
frames requires to be thoroughly understood before any attempt at 
‘ card stamping ’ or transferring of the point paper design to the 
jacquaid cards is made. d'his information is fully supplied at 
Fig. 40 wliere the respective needles, harness cords and frames are 
numbered for easy reference. 
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Needle number i connects 


harness cords 


1 and 1 1 . 

2 „ 12 . 


3 

4 

5 

6 


3 M n- 
5 - II- 
7 ,, II- 
9 M II- 


7.-^4 i'^- 

S „ „ n I^- 

g „ M 12- 


„ lO „ „ lO M 12. 

He^innin^ witli the front left liand corner of ja(-(]iuird <ijid 
harness and the bottom left hand corner of the desi^m pape’r, it 
should be noted that the 0 (id numbers of the harness cords u in the 
board c are passed throuf^di the odd rows in board J and odd dents 
in the reed ; tiiese represent the odd ends on the design or point 
paper. Similarly the even numbers of harness in board c pass 
through the even rows of board .i and even dents in the reed; 
these represent the even ends on the point paper. 1 he following 
short table is a summary of the foregoing and should be found 
useful for reference to all alike. 



Contiols all odd threads 

Controls all even threads 

All Colours 

the (lesi^'ii paper 

on design paper and 

I-rame*'. 

and dents in reed 

dents in reed. 

No. I. 

No. ! Needle. 

No. 2 Needle. 

2. 

' 3 

7 

3- 

4 


• 4- 

5 

' 9 o 

1 

5- 

6 

i lO ,, 

6. 

Nos. I, 3, 4, 5 tV h Needles 

Nos. 2 , 7, 8, () & lo Needles 

No. 6 

frame is always ‘ on ’ and 

conseciuently the colours 


in this frame are always lifted unless replaced by any colour from 
one or other of the first five frames. The harness cords to be 
lifted on each figuring shed are regulated by perforated cards being 
G 
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pressed against the needles d. A perforation in the card allows the 
point of a needle to pass through the card when no action upon the 
harness cord is effected and no change takes place ; but where there 
is no perforation the card comes against the point of the needle, 
presses it back and holds the selected harness cord of any one of the 
five frames together with the corresponding cord of the sixth frame, 
over the smaller and larger holes respectively of lifting board c so 
that, as it rises it replaces one of the colours in the sixth frame by 
one selected from any of the first live frames^ Thus any variety ol shed- 
ding and colourings can be produced on the wo\en surface by punch- 
ii\g the cards to suit it and according to the colours m the frames. 



5 


6 


('ill (I, clO 
9 
8 

,, 7 

,, 6 

5 
4 
3 

„ 2 

„ 1 


Q fk ,18 

offl 

'•:os8 ^nssn^i 

J&gSgS 

aoa »:o:4 

^ rA q i; 


Row of Needles 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

C — Card 
Fig ^6. 

Then whenever a colour from the sixth frame is required, the 
card must be perforated opposite all the needles in a vertical row 
representing the first five frames of any given split, but w^hen a 
colour is required for any of the other five frames, there must be no 
perforation in the card immediately opposite the needle which con- 
nects and controls the harness cord for the given split and frame. 

It is necessary at this stage to show how the 
the perforated cards must be perforated so as to operate upon the 
cai^sto the needles, harness cords and warp threads, and thus 

point paper produce on the surface of the carpet the same effect 

design. colours as is required by the carpet design. For 
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the purpose ot illiisltalion a small secliou of a desij^u is supplied at 
4^) with a ‘ e;amul ' immedi.itelv al)o\e the desinu. A pamut is 
a technu^al term usei! to denott' tlu' position of all the dilletent 
colouis 111 th(“ Iranu^s rmitammp the tipuiinp tlne.ids. rx-fme' the 
desipn is sent to In* ‘stampial,’ teu h eoloui usimm's a numher whu'h 
conu ides with tlu' tr.mu' numbei (<.ntauimp ilu‘ < oi i esjioiulmp 
colour ; these aie also K'sjiec ti\ elv indu att'd h\ tlu* pamut. 

hhich \(‘itKal row of ne(*dh‘s m tlu* lu'edh* boaid and (ories- 
liondmp row ol jierfoiations or <)tlu*i w ise aciti^s tlu* ja;(]uaid caid 
IS re(]uir('d to piodiua* the (*{le( t ludkatc'd h\ (*.u h jiair of lipuiinp 
w ai ji till ('ads on tlu' jiomt pa|i('i . h'oi ( on\ i‘meiie(' ol i elei ('lu (‘ I'af h 
paiy of thu'ads i^. maiked off and ('oiisei uti\ elv luimheicd m the 
illustration supplu'd. In la'.ulinp oil tlu* jioition ol desipn pi\en, 
commencement has Ix'i'ii mach* lioin tlu* h'lt h.md side <ind with tlu* 
bottom or hist pu k. S(*\eial liiins lead from tlu* nplit hand side, 
but the meiits and (h'nu'iits ol ('ithi'i nu'thod is a m.itter ol o])inion 
and custom the pi m< iple is tlu* same. An illusti.ition at lAp, 47 
shows Ikav the ja* puaid cauls should be* pc*rfoiated so as to piodiu'e 
the c'lTect of colours which is mdic .itc'd on the lirst foui picks of 
*ectional desipn, 1*14.4^) ^ dilleient maikmps an* mtc'iuU'd to 

re[)i(?sent dilTerent c olouis and the I mines 111 which thesi; c oloum ai e 
supposed to be, arc* shown by the numbc'i's opposite the p.imut. 
d'he numbers conmu'iice at the toj), which method comcidc's with 
the usual older of numbei mp tlu* Iranies of c'olours. 'bhe numbers 
ci to 4 on each j.ufjuaid card coincide* with the c orresjiondmp 
hori/oiital lows on the point pajier. 

At this point it should be noted that in a si\ frame Ikussels 
carpet loom, the jaccpiaid machine has a c apacity ol 1 320 needles coii- 
trolhnp 1 5.S4 hai ness cords. 'The c arc! cylinder is arranped into three 
equal parts (see b ip. 39) so as to rc'ceive three separate cards on each 
fipunnp pick, since it would be very inconvemc'iil for a card of sinple 
width to operate u])on each and all of these needles. Accordingly 
for the purpose and convenience of subseejuent card cutting, each 
figure design is divided into three parts, eacdi section being first 
lettered or numbered so as to indicate its true position in the complete 
design. The lettering commences, as is usual, on tlie right hand 
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side, but this also is a matter which in no way affects the principle 
of. card cutting, for It mi«;ht witli ecjual coiuenience commence on 
the left hand side. 

When there are 260 threads of pde in each width of carpet, 
the desi|,^n and cards are divided and aiian^^ed as indicated at 
Mg. 4S. 

Ivevertin}^ to the determination of tlu' perlorated and un- 
perforated poitions of the jacquard cauls shown at I*'!*;. 47 it will he 
found best to consider eai h pair of thre.ids on I'ach wire pick 
separately, since each icqiresenls one row' of needles taken in a 
vertical plane and consequently oiu* row of perforations in. the 
jacquard caul. It should be distinctly iindiTstood th.it the iirst and 
second threads of each pair ies])ecli\ ely indit.ite the odd iwmX even 
threads of the whole desi^m. Then in determining^ which needle 
must be selected to brinj^^ up the ii,i;ht (olour, leterence must 
repeatedly be nuule to the t.ible on pa}.;e 97 and h'i^c 40 until thq 
student or card stampta* can ('art) the f.icts contained therein 
mentally. 

Commencing with the first and bottom pick of pile sec tion c 

46, the odd thread of the first pair reijinres a colour from the 
sixth frame, hence holes .lu; [Perforated 111 the c.iid opposite needles 
I, 3, 4, 5 and 6 of the first row, or m other words, all the hole's for 
the odd s[)ht are pcifoiatcd ; the even thie.id lequires a colour 
out of the third frame,; a rtdiaem e to the t.ihle shows that needle 
8 controls the even thie.ids of tins frame, tlieiefore the card 
opposite this needle is not [pciforated, see c.aul ( i. h'or the second 
pair of pile threads on tins wiie pa k, the odd thiead reijuires a 
colyur from the second fiame .and tlic even thiead a colour from the 
fourth frame. The table shows llial needles 3 and 9 res[)ectively 
control these threads. d'he card is ccaiseciuently not [Perforated 
opposite these two needles of the sctond vertical row. A^ciin, for 
the third [lair of pile threads on this wire [)u k, both the odd and 
•^ven threads are reejuired from the first frame. It vj^ill be observed 
from the ‘ table ’ that tlie first two needles control odd and even 
threads in this frame and the card is therefore not perforated 
immediately opposite tliese two needles of the third vertical row. 
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For the fourth pair of pile threads on tins wire pick, colours are 
re(]uired out of the fourth and second frames for odd and c\en 
thre;ids and since needles 5 and 7 respectively control these threads 
the c.ard is accouhn^dy not perforated opposite these two needles of 
the fourth vettiial row. h'or the fifth pair of pile threads on this 
same wire, file odd thread re(|uires a ('olour tiom the third ftame; 
the table shows that needle 4 controls ihe odd threads m this frame, 
hence the card is not jierforated ojiposite this nccsile of the filth 
vertiCtil low, hut since thee\en thread reipmes .1 colour from the 
sixth Irame, holes are })erforated ojiposite needh's 2, 7, 8, 9 and 10, 
W’ln(;h control the e\(m threads m this row of harness. Ivach 
succeedin^^ pair of pile threads on this pick, as well as on the three 
succeediii}^^ pi( ks of j-iile ha\(^ been similarly reasoned out. The 
result is slimvn on cards ( h c“, ( ' and c\ whudi the student may with 
ad\’anta^^e verify for himsidl. 

Idle next motion in older is pu kmti and since 

Picking. 

there is only one shuttle to propel Ironi side to side 
of the loom, the mcLhamsm which performs this woik is necessai ily 
simple, d'he several jxuts of this mechanism are illustrated at 
Fi^s. 49 and 50, the same letters in each dia<;ram refer to corresponding^ 
parts. Idle former shows a front ekwation and the latter a section 
throu^di the pickin'^ shaft 1 and a full view of shaft n, to be referred 
to, thereby affording a full view of the picking tapi'et wdneh consists 
of a disc A, securely keyed to the picking or low shaft n, with a 
tappet no^'C n fastened to disc a; a small cross shaft i) placed on the 
inside of the loom frame and at right angles to the jacking shaft r. 
is suitably su})j)oitcd and tree to oscillate about its owm centre, d'o 
this shaft d a short lever c called the picking ‘tongue’ is keyed fust. 
A strong spiral spring f, emc end of which is fastened to a fixed 
part of the loom and the other to the shaft d, tends to keep this 
cross shaft in such a position that lever c is immediately under the 
tappet nose b and is therefore ready to receive the full blow and 
force of its stroke wdien delivered ; a bent lever f is ivtlded to shaft d ; 
a leather strap g connects f with the picking arm h which arm is 
free to oscillate upon stud i in casting j. ' The arm h is supported 
by means of an iron casting at its base on a stud i which latter 
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forms part of the shell casting j fixed securely by two set screws to 
the shaft k commonly called the rockin<j^ shaft. Shaft K also 
supports the sword of the part thou<;h not shown in the 

illustration, 'I'he free (‘lul of the pu king; arm passes through the 
shuttle box m, the picker is shown at x ; ( 01 respondm^^ parts are on 
opposite sides of the loom, exiept that llu' lappet nose is 
diametrically opposetl to the position shown at ii; lo^^s. 49, 50. 

iMotion is imparted as follows: -With tlu' continuous re\olution 
of the shaft i and disc n, the tappet nose n strilo's tlu^ hwer c and 
causes shaft n to |\artially re\ol\e on its own axis, piodiuing a 



rapid forward movement in the bent lever i which throuf,di the 
medium of the connectinfj; strap g also rapidly pulls forward the 
picking arm 11 and picker n ; the latter pi esses against the shuttle, 
forces it out of the box and so pro[)els it through the shed into the 
corresponding box on the opposite side of the loom. 


The insertion of the wire must be timed to enter 
the figuring shed a little in advance of the shuttle 
carrying the weft into the ground shed/ There are 
sexeral principles of mechanism and motions in use 
for this purpose. ^In these pages it is proposed to describe the 


The Wire 
N>y Mechanism 
and Motion. 
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The Wire 
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the inner side of the straij^ht and smooth bar or slide iS. Suspended 
from a castinj^ 19 and centred as shown is an iire^^ulai shaped le\er 
20 commonly called the ‘swan neck.’ Its lower extrt'mil} is forked 
and answers the purj'ose of a ‘ wire hrxik,’ which is madt' to ti<i\el 
backwards and lot wards throuf^h the medium of a connectiiif^^ rod 
21, operated upon in tin 11 bv a simple le\ei 22, centred at 2p d'he 
lever 22 receives its motion fiom a tajipi't on the low shaft which is 



on the inside ot the loom frame and remote from m. This tappet is 
kept in rollin<^^ contact with an antifriction roller on lever 22 but 
below its fulcrum 23 and directly opposite the roller wo A reference 
to the plan supplied at ]‘'ig. 52 shows attached to the hook box 17, 
a hook 24 which is used for pulling the wire out of ^le fabric and is 
consequently styled the ‘wire guide’ since it places the head of the 
wire into tiie jaws of the hopper. The correct shape of the 
separate wires is shown at 29 and 30 ; the former is for Brussels 
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and the latter for Wilton carpets. The position of the wires is 
indicated by the transverse lines 25; tlie warp threads are 
represented by the longitudinal lines 26, the race of the j^oin^ part 
at 27 and the shuttle and shuttle box at 28. / 


Relative 
Motions of the 
Wire 

Mechanisms. 


The inoveinents which the forej^aanf; wire niech- 
anisiii has to perform are many and compound. 

Observe that the wire has to be inserted once in 
every tw'(') picks for Hnissc/s. The motion is eccen- 


tric ; it commences slowly at hrst and increases in speed with a 


constant and uniform acceleration until the centre of its traverse is 


reached, then it decreases in the same velocity ratio until the wire 
has been fully placed in the shed. 


The hopper commences to mox e the wire towards the fabric 
as the sley is travelling towards the harness and by the time the 
reed has almost reac hed the cloth on its return jouiney, the hopper 
has fully insc'rted the wire into the pile shed; during this same 
period the ('radio has been moxing with the hopper to suit the 
position re(]uired by the wire at \aiTous points of its insertion. 
Immediately the wire is dti\en home, the hopper and cradle remain 
at rest, ('lose against the wires lor the period ot about half a pick in 
IT'Ussels, but toi a much kaiser peiiod in W ilton ; this longer (hvell 
is necessary for the purpose ot keeping the wire upon its c;dge until 
the weft on the next pick has been instated and somewhat bound 
down the pile thie.uls into the body ot the cloth. Atter this the 
hook box comes along and with its hook pulls out of the carpet 
the first inserted wue. iMcanwdnle the hopper is holding the last 
wire in position in the tabric, after which it lollows the hook box 
W'lth increasing speed; this it not only o\eitakes but slightly passes— 
the jaw of the hopjier and the wire hook are close to each otlier at 
this particular period. The hopper is then t educed in speed so 
as to permit the hook box and hook wnth its wire to gradually 
gain upon it and thereby to draw the ware head into the 
jaw, prepared to receive it; then hopper, hook box and hook 
travel together for a time until the hopper leaches its extremity 
of traverse, but the hook box continues to travel with its constant 
variation in order to be in position to draw out the next wire on the 
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pick required. 'Die return journey of the hopper occupies about 
J of a pick but tlic niotiiui is \ariably acceleratecl and retarded. 
Connnencing the return journey slowly at first, it increases in speed 
for about \ its tra\erse, then it decreases in speed for about } of 
the jouiney and afterwards slowly but \ariably tra\els with the 
hook box nearly to its termination. 'The hopper tra\els somewhat 
further than the hook box so ,is to allow the ware head to j^^et clear 
of the hook. 'I'here is jiractically no dwell allowed lor the hopper 
at the end of tlie slide remote tiom the (loth. 

The variable and alteinatmj^ mo\ement of the ciadle is piocsluced 
by the tappet m actin^^ upon the anti friction bowl w, lever v afld 
connectinj^^ rod k. Simultaneously the be\el wheel i revoKiiif^q 
turns be\’el 2, shaft 3, disc j. with tappet 5 which last when correctly 
constructed and timed imparts through the bowl 6, le\er 7, rod S 
and lexer 9, the forwaid and backwaid traxerse of the hopper v. 
Also with the rexadution of the disc 4, the stud 13, oper.Uin^^ tlirouf^di 
the medium of the connectinj^^ rod 14 reciprocates the lever 15 
together xvith the hook box 17 and hook 2.j ; coinciding with these 
sexeral operations the lever 22 indueiKcd by its respectixe tappet, 
already described, altei nates through the rod 21, the ‘caiiier lever* 
20 xvhich being correctly set and timed, supports and guides the wire 
during its periods pf insertion or withdrawal. 

'This work is performed by a sley and going part 
which (-allies the sley. I'he iiKHioii whicli is 
imparted must be of an eccentric charac tei, t,e., a 
smart stroke must be given to the recnl wdien beating 
up the weft and wires into the caijiet and then a pause to allow^ the 
shuttle time enough U) pass fiom side to side of the loom. (Jwing 
to the considerable amount of fon e necessary to drixe tlie weft and 
xvires into position, the going })art xvith the sley strikes against the 
‘fell of the carpet' twice for each pick of weft. I'he motion is 
imparted from the mam driving shaft of the loom by the use of 
cranks which are connected to the sw'ord of the going part. The 
conversion of the circular motion of the cranks into reciprocating 
motion of the sley, together with the relative size of the crank and 
crank arm produce ail the eccentricity required. When the crank 


Beating-up the 
weft and wires 
“Double Beat.” 
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arm js relatively shorter than the crank the amount of eccentricity 
is increased. 

An illustration of the essential parts of the ‘double beat’ 
mechanism, wliich performs this work in Hrussels and Wilton 
carpet looms is supplied at l^'ig. 53. 

The portion of the crank shaft is indicated at g, the crank 
at I ; the crank arm 3 is connected with the crank at the position 
marked 2, about which point they are free to move; a stud 4 joins 
the crank arm 3 with two connectin<r arms 5 and 6 and so produces 



at this point a ‘ knuckle joint; ’ the connectinjr arm 5 is secured to a 
shaft 7 which is free to vibrate, the connectin^^ arm 6 is joined to 
the projecting part of the sword 9 by a pin 8, the sword 9 is 
supported and free to reciprocate on a shaft 10 called the ‘rocking 
shaft. 1 he top part of the sword supports the race ii on which 
the shuttle runs and across which the warp lays. The position of 
the sley as shown at 12 is against the fell of the cloth when the sword 
is vertical. Represented at 13 R a smooth flat plate which supports 
the carpet duiing its passage to the spiked cloth roller; a small iron 
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finger 14 is securely fastened to llic front loom rail, off the end of 
plate 13 and into this linger the shoulder of tin* wire (29 or 30 Ihg. 52) 
fitsand thereby assists in keeping each wire in an erect position until 
it IS withdraw n. Motion is nnpai ted to the se\ eial ]iat ts as lo]lin\ s : - 
with the constant rexolution ol the citink shaft t, in a clockwise 
direction, the arm 1 with its kmuk' (x and Kidius c.j tiac'cs out a 
circle Avhich coincides with in. Ifiiring the luneist' ot the centre 
of point 2‘ to a position indicatc'd <it 2 the shultli' lea\-es tlu‘ box, 
enteis and passes thiough the sh(‘d and is s.iU'ly in llu' box on the 
<4')positc side (^f tlu' loom. When the ('entre of the* u.ink 2' has 
leached the position 2'" the knuckh* joint 4 through the medium jp* 
will ha\e descended to the position 4"' depr(‘ssing with it the ai'ms 
5 and 6 ; the arm b opcaates througli jiin cS .md pulls tlu' swoid cj 
against the liainess; by the tiiiK' th(‘ ccuitre 2"' h,is ai lived at 
the position 2 the knuckh' joint f is also back to its original 
position, i.c. it has made the aims 5 and b .straight and ( .iiisi'd the 
going part with the sley to Ixsat <igainsl the (loth. J)uiiiig the 
traverse of centre 2 to the jiosition 2" the knuckle joint 4 gnichially 
uses until it reaches the tiosilion 4", thus making an angle of the 
two arms 5 and b whieh shortens the distaiua^ b(“t\V('en centres 7 
and S so that the going part (j reced('s .somewhat lioin the eknh, 
but during the tr<i\'eise of the ciank pm from the position 2" to its 
original position 2', the kmi< kle joint 4 lesumesthe j)osilion as showai 
in the diagram, straightening out the arms 5 and b, and consecjuenlly 
the sword cj with the sley 12 strikes against the fell of tlu' eaipet for 
the second time cai one pick. 


* Letting off,’ or 
Warp 

Controlling 

Mechanisms. 


'I’he small chain waip is controlled by the worm 
wheel ‘let off’ motion. See h'igs. 54 and 55. 
The stuffer warp may and .sometimes is controlled 
by a similar aiiangemcnt. A simpler and as 


equally effective a method (as far as the stuffer is concerned) is the 


twitch rope and simple lever arrangement shown at Fig. 56. The 


tension on the figuring warp threads has to be regulated separately 
for each individual thread, since the take-up of* each is of a 


variable quantity. The method adopted is illustrated at Figs. 57, 


58, 59 and 60. 
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as shown, tlie latter throii^^li an <itljustable rod S called the 
‘ rc‘^oilat(')r,’ ic‘‘:;ulates the tia\t‘rse of the uprij^ht stud o which is 
fastened to an oscillating^ Icwei lo. at the opposite end of this hwer 
IS a {)awl 12, which is kept in close cont.ict with the latchet wheel 
II 1>) the spnnj4 13. I'lu* lesca 10 is iiec* lo ie\ol\e on shall 14, 
hilt the* latchet whec'l 11 is sec ukhI to it, the vcTlical shall 14 tests 
in a cup bracket and is siiit<d)l\ suppoited to tiu' Kioni liannn^t by 
an adjust. dilc' clasji or colkii not shown in the illusti ation. Phis 
arratyL;(unent sei\es the* double pin pose of .1 suppoit .ind .1 bi.do* lo 
the ujui.itht sh.dl. \ woiin 15 w ->('( m<“l\ histencal lo sh.ilt 14 uc'ar 
its base, tlu' tcadh cd this woim l;c‘.u into the teeth of .1 wot 111 wjieel 
ih which Is scH ureal to tlu' sh.dt (»t tlie w.itp be.ini. \ shdini^ tod 
17 with a liuj^er at its fiee cuid is, le^is on the to}i ol the loom 
frainin^^ and is fiec* lo inoxe lateiallv in (“ithei diica'tion . its 
opjH^site end is lastencal to .1 stud Ki props tinj^ lioin the ,11 m 20 of 
a supplemcmt.ii \' sh.dt 21 known .is tlu' ‘ loc kin;^ sh.dt , ’ this is the 
same slialt as numheu 7 m I'il;, .1 spnal spiin<^ 22 is l.islened 
lo the upriedit stud c^ its opposite* end beiiij^ . ill. u he'd to the loom 
propel. I pon tie- ic’mole end ol ihe bae k 1 c'st 4 .a seMiii-pulley 23 
is '-c'cure'ly l.istc'iic'd : t hi - is e .dic'd the ‘ bi .ike pulle\' , ’ a stud 2] is 
li\ed in the loom side', to this stud oiic' end ol .111 non [ilatc' 25 
called the' ‘biake’ rs tasi('ned which passes oxei the face* c)f tiie 
br.ikc* piilli'Y 23 to the jan 20 , this pm p.isses ihioupdi ,111 .id jiist.ible 
swivc'l c ouplinp 27, into liic h an 11 on I od 20 is s( u w c'd , the other 
end ol tins rod tc'.ic he's the swoidol the .^oii'f^ pait to which ills 
screwed b\ a stud c onnec'tion '2<e i he- solid bkuk line between the 
puile\ 23 and brake 23 tc-piescmts a pic'ce ol leathcu which is 
securely lasteiic'd to the bi.ikc*, the obvious puiiiose cd winch is to 
incre.ise its poippm*^ piopeities. 

d'lie jirmc piles underl)’mp^ the mcitions oi this nic-c h.inism may 
be thus described, I hc* c'ombmed ac lion ol the- brake and the hcalds 
constitute the- chief factor m re^mlalm<4 the tension on the bmdm<4 
waarp 01 small chain, when the healcls, which airways change on 
the top pick, are passing each other, the tension upon the wairp is 
almost ml and the arm 5 is m its lowest and normal position. 
Immediately these shafts begin to move, one up and the other dowai, 
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they increase the tension upon the binding warp and tliereby tend to 
pull the jumbo forward towards the healds. When the lay is 
striking the carpet and binding the weft on the first beat, the healds 
should just be crossing each other. This permits the weft to be 
driven home and binding easily accomplished and also (dn iates any 
tendency to drag the figuring threads loosely to the back on the 
bottom iMck, or, to bind them loosely on the wire tor the top pick. 
1 hen as the lay recedes for the second heat, the healds, going m the 
opposite direction, increase the tensujn upon the small chain. Mean- 
while the small weights suspended on the figuring threads draw them 
back and so nalutally tighten them. 'Fhe second beat simply dri\es 
the weft home, d'he object of the brake is to reduce the use of a 
dead w'eight, as at 7, to a minimum, m fact without the brake the 
carpet could not be satisfactorily wo\en. With each movement of 
the ‘lay’ towards the harness and healds the arm 20 on shaft 21 
moves counter-clockwise, which through the stud K) and rod 17 
causes finger 18 to piess against the paw’l end of hwer 10 and make 
it turn clockwise. 1'he pawl 12 being held m close contact with 
the teeth of the ratchet wdieel 1 1 and the latter being securcal to the 
vertical shaft 14 both are turned a distance e(|ui\cdent to a few teeth 
on the ratchet wheel ; with the partial turning of shaft 14 the w’orm 
15 gearing into w'orm wheel 16 cause's the latter along with the warp 
beam to partially revolve and so unwind 01 ‘ let off’ the warp. 'J'he 
weight 7 then operating on le\er 5 tends to pull the shoulder of rail 
4 into Its normal position and so keeps the Avarp at the c(jrrect 
tension. Simultaneously wath the forward movement of pawl 12 
the upright stud 9 recedes somewhat in the slot of regulator rod 8, 
but immediately the pressure is released by finger 18, the spring 22 
pulls at the stud 9 and turns the lever 10 counter-clockwise, but the 
slot in rod 8 determines the distance of its movement-- the w’eight 7 
acting through arms 5 and 6 also contributes its (luota of control. 


Tension 
on the 

Staffer Warp. 


The respective paits which con:5titute the mech- 
anism for regulating the stuffer are identical with 
those of the ordinary twitch rope and brake let off 
mechanism w’liich is applied to most ordinary 


looms, the only difference being that the brake lever which is usually 
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parallel with the \sarp htMin, is in this < ,ise, at n^Hit an^^les to it. 
I'he end of the w.irp he<im is shown at 23, the llanj^e for suppoitinj^^ 
the w’arp at 24 ; a stout shaft 25 wliudi pass('s ihioii'^di the eentie of 
the warp beam is suppoited and hee to i('\oI\(‘ in tlu' socket of tlie 
cast iron support 2(), which in turn k secaired to tlie tieel framing; ; 
a brake pulley 27 is sccurelv fastened to the sh.ilt 23; aiouiul this 
pulley a twitch rope 2S is (oiled a b'w time--, one end beini,^ seemed 



to the frame 26 at the point 2(j and the other bein<^^ fastened at the 
point 30 to the brake lever 31 and ha\'in;," its centre at the j^oint 32 ; 
adjustable weif^dits 33 and 33* re;<ulate the tension on the rope 28. 
This system of wsarp contr<'lhnj^ mechanism is called ‘ lU'^oitive.’ It 
cannot be claimed that it satisfies all the requirements of an ideal 
w’arp letting-off motion, far from it, yet in the absence of a per- 
fect apparatus it serves its purpose fairly well, beinc: simple in 
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composition and very superior to some of the ways and means 
employed by our ancestors. By this system of working, the carpet 
as it is being taken up, literally drags the warp from off its beam, the 
rope lever and weights simply act as a resistance to that force, d'he 
amount of resistance has therefore to be regulated, so as to equili- 
brate the pull on the warp by the take up of the carpet. 

The difficulties of letting-off would not be so great if the force 
of resistance required to brake the warp beam was a constant factor, 
e.^., with a full warp beam the ‘moment’ of force to tuin the beam 
about its centre is much greater than when the warp beam is 
nearly empty, conse(|uently there is always a reduced tension taking 
place in the rope, necessitating repeated re-adjustnrents of the 
weights and levers. 


Tension on 
the Figuring 
Threads. 


The take-up of each pile or figuring w'arp thread 
is \'ariable, therefore it is necessary to put tension 
upon each ot these warp threads individually. 
Consecjuently each pile thread is w'ound on a sep- 
arate double headed bobbin. These bobbins are then placed into 
their respective positions and divisions of a creel made to receive 
them; each creel, w’hich is called a frame, is capable of holding an 
equivalent number of bobbins to the number ol pile threads on the 
carpet surface, in one row of pile across its widtii. A front view^ of 
a bobbin in its normal position, together with a section of its frame 
in ele\'ation is shown at Fig. 57, and an end section at Fig. 58; a 
plan of a portion of the creel is supplied at log. 59 and a side 
sectional elevation, wnth the bobbin reino\ed at Fig. bo. The fol- 
lowfing is a description of its several parts; the letters in each 
diagram refer to corresponding parts ; the bobbin is shown at ,34 ; 
a wood peg 35 passes through its centre, the ends of wdiich fit into 
the divisional sides of the creel at the point 37 ; under each row^ of 
bobbins long narrow [>ieces of wood 38 are fastened across the 
bottom and at right angles to the divisional sides 36; upon these 
the bobbins rest ; narrow pieces of smooth metal circumscribe the 
ends of each bobbin and these being in close contact with the wood 
38 neutralise any tendency of the bobbins to revolve unduly. The 
threads, a portion of which is coiled round the bobbin as indicated 
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at 40, pass over tlie straij^ht wiies 39; a small weii^^ht 41 is passed 
o\er the thread as sliown, the uei^dit of which is ‘sufficient to keep 
the thread tij^ht but not so hea\ y as to overcome tlie resistance of 
the peripheries of bifiibin 34 ajj^ainst the cross wood 3S, hence with 



each successive take-up of carpet and forjnation of tlie pile a sufficient 
quantity of material is drag^'ed off each respective liobbin. 

The chief parts and method of working the 
mechanism tor taking-up the carpel on the ‘ positive ’ 
principle, will be best understood by a reference to 
two illustrations supplied at Figs. 6i and 62. 


Positive 

Take-up 

Motion. 
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CARPET MANUFACTURE. 


composition and very superior to some of the ways and means 
employed by our ancestors. By this system of working, the carpet 
as it is being taken up, literally drags the warp from off its beam, the 
rope lever and weights simply act as a resistance to that force, d'he 
amount of resistance has therefore to be regulated, so as to equili- 
brate the pull on the warp by the take up of the carpet. 

The difficulties of letting-off would not be so great if the force 
of resistance required to brake the warp beam was a constant factor, 
e.^., with a full warp beam the ‘moment’ of force to tuin the beam 
about its centre is much greater than when the warp beam is 
nearly empty, conse(|uently there is always a reduced tension taking 
place in the rope, necessitating repeated re-adjustnrents of the 
weights and levers. 


Tension on 
the Figuring 
Threads. 


The take-up of each pile or figuring w'arp thread 
is \'ariable, therefore it is necessary to put tension 
upon each ot these warp threads individually. 
Consecjuently each pile thread is w'ound on a sep- 
arate double headed bobbin. These bobbins are then placed into 
their respective positions and divisions of a creel made to receive 
them; each creel, w’hich is called a frame, is capable of holding an 
equivalent number of bobbins to the number ol pile threads on the 
carpet surface, in one row of pile across its widtii. A front view^ of 
a bobbin in its normal position, together with a section of its frame 
in ele\'ation is shown at Fig. 57, and an end section at Fig. 58; a 
plan of a portion of the creel is supplied at log. 59 and a side 
sectional elevation, wnth the bobbin reino\ed at Fig. bo. The fol- 
lowfing is a description of its several parts; the letters in each 
diagram refer to corresponding parts ; the bobbin is shown at ,34 ; 
a wood peg 35 passes through its centre, the ends of wdiich fit into 
the divisional sides of the creel at the point 37 ; under each row^ of 
bobbins long narrow [>ieces of wood 38 are fastened across the 
bottom and at right angles to the divisional sides 36; upon these 
the bobbins rest ; narrow pieces of smooth metal circumscribe the 
ends of each bobbin and these being in close contact with the wood 
38 neutralise any tendency of the bobbins to revolve unduly. The 
threads, a portion of which is coiled round the bobbin as indicated 



HRUSSKLS CVRPEIS. 


II9 

required to let hack any carpet tlie le\er liandle 47 is moved from 
its present position to the recess on its left in biacket 49 and so 
disen^^a^^es the teeth of clutch wheel 45 fiom those of wheel 50, 
the position shown in the illustration. A si rew key is then placed 
on the s(]uare end c of shaft 52 which htan^^ turned backwards 
unwinds the leqimed length of caipet. Ivach tooth m either of 
wheels 50 or 45 is approximately equivalent to ‘one point' or 
‘wire’ in the carpet. 


Setting-on, Knocking-off, and Brake Mechanisms. 


'I'he anan^^ement for movin^^ the drivin*^ belt liom tlie loose 
to the fast pulle) and vice versa, vaiu's but sh^ditly from tlie 
method ordinarily adopted. W'henev'er it is rcspmed to bmi'^ the 
loom to a standstill, it is most impoilant that it should be done with 
the least possible amount of delay. In a llrussels loom the brake is 
adapted to fit the* inner side of the fast jiulley instead of bein^ applied 
externally to a separate biake pulh'y as is usual in looms for ^ameral 
weavin,^. I'l^o bj shows a iront (devation of tlu‘ st'ttin^-on handle, 
belt fork, pulleys and brake' <ittachment. I'l^. 64 represents an end 
view of the same, d'he maikm^s m e.ich drij^ram refer to coi res- 
ponding parts. 


‘ Setting-on ’ 
Mechanism. 


Idle settm^-on lever is represented at i. It is 
securely fasteiu'd by two small bolts as shown to a 


biackf't ( astin<4 i' the latter bein<4 ke)ed fast to a 
short, hollow .ind hori/ontal shaft 2, wIikIi is suitably suppoited by 
two loom biackets, one beinj^ shown .it 4. In these two sup])orts 
the ban el shaft 2 is free to ii'volve a sec ond shaft j passes throuf^h 
the centre cd shaft 2. An iiajn sprin;^ 5 projectin;; from the loom 
supports, is constantly pressing; against a small antifriction roller b 
in the foot of casting ih d'his serves to imp.art sprin^^ or elasticity 
to the setting-on handle 1. d'o the shaft 2 at the position 7 a 
vertical lever S is made fast, the upper end of which carries a small 
stud 9 which also passes through the end of a straight rod 10 whose 
opposite end 15 supported by a bracket ii through which it is free 
to slide. To this slide 10, the belt fork 12 is secured and with it 
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travels in sympathy, thereby moving the belt from the loose to the 
fast pulley and vice versa. 


The brake 
attachment. 


In the selting-on handle i a small casting 13 is 
secured in the position shown; into either ot the 
small holes 14 and 15 the tip of an adjustable 


spindle 16 lits ; this spindle passes through the free end of the brake 



Fig Tm. 


I'lg 63. 


or vertical lever 17 secured at its base to the shaft 3 about which 
point it is free to move. The tip of spindle 16 when in its normal 
position is in the small hole 15 under which circumstances it is 
moved backwards and foi wards with the setting-on le\er but it can 
be moved together with brake lever 17 independently of lever i until 
the spindle tip reaches the small hole 14, when, and only, when the 
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loom IS stationary. stops indicaUal, one at each end of castiiif^ 

13 re^mlate the distance to be mo\ed by lever 17. i\ bracket iS, 
secured to the loom upri<^hts, passes immediately behind th(' brake 
lexer ; at the end of the biacket there is a small projection U) at rii^ht 
ani^les which determines the limit ot tlie outward iiKJvenu'nt ol lexer 
17. At the remote end of tlu^ shaft 3 a small lexer 20, thiouj^h xxhich 
passes a stud 21, supports an adjustid)le hftm^^ and pulhn^^ lod 22 
the upper end of xxhuh is coniK.'ctial by a stud 23 to the free end of 
an arc lexer 24. 'J'he opposite end of this au' kwer is on a li\('d stud 
24' about xvhose centre it can parti. dly turn. I'lu' fact' of tlu' arc 
castiiif^ is coxered xxith le.atluu' as indicated by the solid bl.ud'i hnft, 
and may be brou.^ht into liutional (.ontact with the inside of the 
fast pulley c at xxill, or autonialKally, by the application of the 
mechanism just described, d'he settin^^-on lever 1 moves in a lixial 
bracket near its top xxhich both deteiminc'S the distance as xxell as 
keeps the lever in its collect position xxhether the loom be in motion 
or not. A xertical section thioiif^di its len<^^tli isshoxvn at 25, another 
across its width at 25' and a pl.ui at 25" and a reci;ssed portion is 
indicated in the bracket <it 2b. 

Wlimi th(^ loom is stationary the settinj^^-on lexer 
Is in Its iiorm.d jiosition, as shown at 1, but when 


Action of the 
Mechanism. 


motion IS r(‘(|uired the lexer is jaessed into the 
recessed position indic.ited by the dotted lines at i. 'I'he shoulder in 
the bnicket prex ents the lex er fiom sprin<4in^^ back into its 01 if^mal <uk1 
normal position, d'hen by moxin^^ handle kwei 1 into the recess 26 
it turns shaft 3 clockwise and level S to the n^bt xxhich ojauates on 
stud 9 and also moxes the slide bar 10 and l)elt fork 12 to the rif;ht 
takmg with it the belt fiom the loost* to the bast pulley c. Simul- 
taneously the lexer 20 di'scends xxitli stud 21 and tlie rotl 22 which 
latter pulls doxviixvards the stud 23 xvith the free end of the arc brake 24 
^hereby releasing all pressun* from pulley c. Conversed), xvhen the 
lever i is pressed out of the recess 2O it springs bade to its otiginal 
position throu^dr the inheient force ot the iron spring 5 acting on 
antifriction bowl 6 thus turning shaft 3, counter-clockwise, and lever 
8, stud 9, bar 10 and belt fork 12 all to the left and so moving the 
belt from the fast to the loose pulley. Acting in consort with these 
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motions tlie lever 20 rises with stud 21 and rod 22; the latter acting 
upon stud 23 lifts the arc brake until it is in frictional contact with 
the fast pulley c and thereby assists in bringing the loom to a more 
rapid standstill. Whenever it is ie(]uired to turn the loom by hand, 
it is necessary to release the brake from its contact with the pulley ; 
this is accomplished by moving sjundle 16 and lever 17 to the right 
until the tip of 16 is in the position 14; by this means shaft 3 is 
turiK'd independently of shell 2 clockwise, so that lever 20 descends 
and the brake 24 is released as just described. If it is desired the 
brake can readily be replaced. If this is not done, then, when the 
setting-on k'ver is moved into the recess 26 it brings forward with it 
the casting 13. Meanwhile the rod le\er 17 remains stationary until 
the hole 15 in casting 13 reaches it, when the spindle 16 assumes its 
relatne and normal position with lever i. The numbers 27, 28 and 
2 (j are referred to m detail under the automatic stop motion. 

Automatically Stopping the Loom. 

If a sufficient force be not applied to the shuttle 

Shuttle fails before it leaves tfie box from which it has been 
to reach the , . ^ . o . 

^ driven, or from any cause wfiatever, tfien m its 

box. 

passage across the loom, it may stop m or near the 
the centre of the shed with the mcwitable lesult that the going-part, 
trasellmg with the reed wall carry the shuttle riglit through the 
whole of the warp threads, ecjual in width to the length of the shuttle 
forming the upper di\ ision, unless the loom can be instantly and 
automatically stopped. In ordei to pre\ent such an occurrence an 
arrangement is made wdiereby the driMiig belt can be readily and 
automatically moved from the fast to the loose pulley and the biake 
simultaneously applied. Diagiammatic illustrations setting forth 
the essential features of automatic mechanism, designed and adapted 
to satisfy the foregoing reejuirements are supplied and described as 
follows : - 

log. 65 represents a veitical section of the ‘ knocking-off ’ 
motion. Fig. 66 a plan of the frog, and Mg. 67 a plan of w-eft fork 
and grid. Corresponding numbers m each diagram refer to the 
same parts. A portion of the sword of tlie going part is represented 
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at 30 and the ^top rod at 31. The latter is a loiij; lod leaching 
across both swords to which it is suitably supported and fiee to 
oscillate; near to each end a bell crank hwer is weldetl fast: the 
upright arm or ‘swell ]e\ei ’ is lejircsenteil at 32 and the hoii/oiUal 



arm, called the ‘ wim;’ of tlu^ stop rod at 33. 'bhe to}^ pait ol the 
swell lever rests constantly a^uunst a spring, called the sluittle box 
‘swell’ projectinf^ from tlie back of the box as shown at 34; the 
shuttle box is indicated at 35 and the lay of the goin^^ part at 36. 
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The part of mechanism commonly called the is represented at 
37 ; it is stron^^ly made and is in the form ot a slide, beinj^^ supported 
and free to move alon<^ the prepared surface of a stron<; iron casting 
3iS which is securely bolted to tlie framework' of tlie loom; on the 
upper surface of the castin^^ 3S there is a scjuare block or stop, and 
a hole in the fro^ about the same width but of longer len<^th lits 
over this stop; these, m combination determine the limit of the 
distance to be moved by the froj;, see plan I'l^o b(). The hammer 
end of the fro^^ is m constant contact with a strcni^ iron spring lever 
lepresented at 40 whicli thus tends to continually ])iess the fro;,^ to 
bie left into Us noimal position as indicated in the plan. lve\ ei tiipu; 
to Ti^^s. 63 and 04, the rod 27 passes acioss tlu; front of the loom 
and IS supported by Us framework in w'hich it is free to oscillate. A 
small lever 2S secured to this rod suppoits a spindle shaft 2y which 
is in constant contact with the settin^^-on lever i. I'o the same rod 
27 a small upiiuht lever 41 (I'bu- ^5) is secured and iis(‘s as shown ; 
near Us terminus it })rojects outwards at ni^ht aiif^les to the position 
indicated at 42, which represents a cross section of a second 
jirojection at ri^ht an<^des but piissin<^ just m i rout of the spring lever 
40 so that each time the hammer of the tiou jiiesses against the 
sprin^^ 40, the latter m tutn ojierates upon jirojiaUion 42 and through 
It, lt>ver 41, thereby turning shaft 27 with its jiarts 2(S and 29 just 
sufficieiUly to remove the setting-on lever i out ol the lecess 26. 
At the opjiosite side of the loom the dujilicate of lever 41 is set just 
immediately m liont of the hammer head of the frog, which is 
thus free to act divatly uj)on it. 


As the shuttle enteis the box 35 it presses back 
Action of the swell 34 which thus acts upon the lever 32 

and turns stop rod 31 counter-clockwise and lilts 
the wing lever 33 clearly above the sejuare end of the stop rod 37 ; 
conseipiently with each forward movement ot the going part, lever 
33 passes iininterrujited above the frog 37; but w henever the shuttle 
fails to completely entei the box, the swell 34, allows lever 32 to 
fall inwards and the rod 31 to slightly revolve so that lever 33 falls 
into a direct line with the siiuare end of the frog 37. Then as the 
reed travels towards the ‘ fell ’ of the carpet, the wing of the stop 
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rod strikes smartly a^^ainst the S(]uare end of tiie fro^s rausm^^ it to 
slide somewhat upon the castiiifj^ 29 ; the hammer end of tlie fro*; then 
presses apuimst the '^prm^ le\er 40 which acts upon the projection 
42011 lexer arm 41 and thereby tuins shaft 27 partly clockwise, 
w'hich throuf;h lexer 2S and s])mdle shaft 2i) fon'cs the settinp^-on 
lex ei out of the recess 2(^ and this thioupdi the parts already desc iihed 
stops the loom. 

In ordinal y xxeaxmp the welt folk is attached 
The Weft ohu'ct of stopiim*^ tlu' loom when tlu^ 

XX elt breaks or 1 uns oil, but in a 1 h ussels loom, this 
attai'hment may serxc' the double put pose of tiphtenm*; the xxel^ at 
the cd};es of the carpet as xxell as communicating piessuK' to the 
settm^ajn lexer and theieby ihiouph the connections alre<uly ex- 
plained stops the loom xxhen the welt brc'aks or luns oil. At the 
prescuit time hoxxexer the lormer recpiiumient is more satisfac loi ily 
accomplished by a simple xxcd't (ontiolhnp arrangement apjdu'd to 
the* shuttle, see I'ipcs. (_)(S and be;, and ex cm its ajiphcation oidinaiily 
as a w'eft fork is not noxx pameially takc'ii adxantapu' of since' theic' 
i.-^ only one weaxer to c'ac h loom and he is usually able to watch tlu' 
weft and thus do xvithout the additional xxc‘lt loik mc'c hanism and so 
ax’oicl Us attendant clilli('ulties. 1 he {)iui(ipal feature's o( tins jiait 
of the mechanism are repiescmtc'd m I'lu^. and ()j. 'The' xxc'lt 
fork repireseiUed at 43 is suiipoitc'd by a stud 44, about whic h it is 
free to turn; suspc'nch'd fiom a stud 43, thiou;;h thc' shank ol the 
fork IS a connecting rod 4^); this is lasteiu'd by <i stud 47 to the 
horizontal arm 4S of a bell crank Ic'xc'r xxhic h is sec urely laslened to 
the lonp rod 414 immediatc'ly under, parallel <mcl similaily supported 
as rod 31. 

d'o the upripht <iim 50 c)f the bc'll crank lexer, a cord ot strin*; 
51 connects it to the rod 27 ; the folk *41 id is shoxxn at 32 and the 
w'eft at 53 ; an extension c^l the arm 41 indicated at 34 supports 
and is free to moxe a slraipht rod 55, the emd of xvhic h just passes 
under the tips of the weft fork when in f:)eifect exenkinj^ ordei, but 
if the fork is permitted to fall low enoupdi, its tips come in contact 
with the end of the straipdit rod 55 and press it outwards producing 
the result hereafter described. 
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'Fills nrriuij^aMiienl also enables the weaver to stop the loom 
when he is at the opposite side to where the setting-on lever is 
placed, should thete l)e any immediate cause for doinj^ so. 


As the ^oiipe^ part moves backwards towards the 
- „ , lucalds the strin;/ si pulls forward the lever arm so 

and elevates the arm 4S winch through rod 46 
actin<4 on the stud 45, hits tlu' welt tork about th(' stud 44, so that 
the folk or lice end is lilted suffa lentK hi<^h as to permit the shuttle 
with the weft to pass undia it. iiien as the reed tiax'els forward 
towards the carpet, the fork tails uj)nn the w'eit as it lies ac russ the 
j^ra^te and this ti,L,dUens or takes uji any slack, thereby assistin^^ to 
make a neat and pin fei t edj^i' of cat pet, but it the weft 53 breaks or 
runs olf, the tips ot the fork tall lowet and strike ajj^ainst the end of 
the strai^dit lod 55 wha h throu^di its connection with ‘knockin^^ off’ 
rod 27, ir.o\'es the le\ei arm 2S and spindle shaft 20 Uf^amst the 
setting on ]e\ei i, piessi's it out ot recess 26 and throuj^h mechanism 
already detailed, stops the loom. 

. . . 'khe pro('(‘ss ot tiLdrtenm<2 the weft is now more 

Tightening ' , • , 

the Weft by a K^nuially aremuphshed by means ot a simple 

Contrivance airaui^tma'iit in the shuttle ('ailed tlie ‘ I'eiisioii weft 
in the Shuttle, (^S shows a crc.iss section winch con- 

tains this arran^a'iiient, thus affording a front view and Fi^w 6() 
show’s a section lou'^itudinally throu^dr the shuttle wuth a side 
view' of the arianLUunent. The framework of the shuttle is 


represented at 56; a pin 37 passes throuj^di its side^ and a brass 
sw’ivel 58 is kept m close contact with the ordinary pm 59 by means 
of a sw'ivel sprm^^ 60. 'I'he w’ett 53 passes from the w’eft cop as 
shown, through an eye in the brass projection 61 between the swivel 
3S and pm 59 to the usual e\e m the shuttle. The combined action of 
the spring and swivel against the weft and pin pre\ent any rapid 
withdrawal of the weft from the cop and consecjueiitly contributes 
to the iiroduction of a perfect edge. 
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Wilton Carpets. 

Comparative Description. 

^ A Wii/ioN cai prt ])i iMi.it i]\ Ix'lon^^s to tlu' < ut oi \(‘l\(‘t pila 
class of fabrics. In main t'- U is sinnKu to <i lausscls It 

IS woven in tlic loom and fi e(|U('ntl_v the s.uik' paituulais oi 

w’arp and wadt are einpl )\ ed. 1 1 n howtw c-r .uK is.d'tle and ( ustom.p y 
to use better (]ualiti('s ol lipmrmpmand small (di.iin w<ii ps, ttiou,vh in 
other respects thev bear a ('orrespondinp^ lelation to the in.itcMals 
represented at 2 (). 

d'he wii(‘ used lor Wilton (see No. 30, bif^. is usually 

deeper and therefore* prodiu t's a loftua pile than Ihussels, it < on- 



tains a knife ed^nr at the end of the* wiie whudi passes throu,L;h the 
shed. W hen this wire is draw 11 out it ( iits the l()oj)s and eonse(]ueiitly 
imparts the veh et appear.iiK e, which to <i aniKil obsener ( onstitutes 
its chief difference when ('ompiiied witli l-lrussels. Hut inasmuch 
as tlje loops are cut, they m\ol\e a difference in the method of 
bindinj:^ in order to pre\ent the small tufts from liein^ easily pullcal 
out or detached by wear and tc'ar, for tfioiif^h the ihussels systmn 
is ideal where the pile remains in loop form, it is iu'\ ei thc'less un- 
satisfactory wdien cut, since it leaxes the tufts insufficiently bounc^ 
'^The structure of a thiee fiamc* W ilton eaipet is illus^rtitcal <it 1 * 1^. 70 
wdnch represents a cross sec'tion throuj^h the w^eft.^ 1 he differences 
in structure will be exident when it is compared with the illustration 
supplied at Fig. 30, page 77. d'he letters in each diagram refer to 
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corresponding threads; a h c i) represent the small chain, figuring 
warps, staffer chain and filling respectively.^lt will be manifest 
that liierc are three shots of weft in \Mlton to each wire and tuft, as 
compared wdth two in J>russels^ 

In the Wilton structure the first and third shots of weft are 
over each row of tufts, so that each tult is \irtually bound twice, 
whereas if each row' of loops in Hiusscls were cut there would only 
be one shot of w'cft laid across each row' of pile, lienee the three 
shot method of binding is the more 'satisfactory, in fact it is about 
the best system of binding adopted in any of the velvet class of pde 
carpets, which accounts in some measure for its comparative 
durability. 

Designs and colourings which are made tor Brussels are also 
suitable for W'llton except that a design piepared especially for the 
former will usually be somewhat torc'shortenc'd if us(*d lor the latter 
make, siiK'c a good \el\et requires moic wires per inch. All the 
better class of \el\ets ha\e ten and treiiuently ('leven wires per 
inch. 'The colouis aie also much softer m tone through the cutting 
of the jiile threads a fact whicdi it is important to lemember. 


Modification of Brussels Mechanism. 


Though woven in a Brussels loom, theie are se\eral modifica- 
tions necessary, the pnncipal of which arises ftom the fact that 
thiee shots of weft are reiiuircd to be put into the carpet for the 
insertion of each wire. 

The parts of mechanism wdiich invoKe a change are 

1. Shedding for the ground warps. — Small chain. 

2. ,, „ „ figuring 


3. Picking. 

4. Insertion, 

5. Take-up. 

Small Chain 
Shedding 
Mechanism. 


w'ithdraw'al and timing of the wares. 

As shown in Pig. 70 theie are three picks of 
weft in each shed of the base structure, which 
involve each heald shaft alternately rising and 
falling c^n every third pick. Reverting to Figs. 43 


and 44 pages 8g and 90 illustrations of^the tappet mechanism which 
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corresponding threads; a h c i) represent the small chain, figuring 
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compared wdth two in J>russels^ 
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former will usually be somewhat torc'shortenc'd if us(*d lor the latter 
make, siiK'c a good \el\et requires moic wires per inch. All the 
better class of \el\ets ha\e ten and treiiuently ('leven wires per 
inch. 'The colouis aie also much softer m tone through the cutting 
of the jiile threads a fact whicdi it is important to lemember. 


Modification of Brussels Mechanism. 


Though woven in a Brussels loom, theie are se\eral modifica- 
tions necessary, the pnncipal of which arises ftom the fact that 
thiee shots of weft are reiiuircd to be put into the carpet for the 
insertion of each wire. 

The parts of mechanism wdiich invoKe a change are 

1. Shedding for the ground warps. — Small chain. 

2. ,, „ „ figuring 


3. Picking. 

4. Insertion, 

5. Take-up. 

Small Chain 
Shedding 
Mechanism. 


w'ithdraw'al and timing of the wares. 

As shown in Pig. 70 theie are three picks of 
weft in each shed of the base structure, which 
involve each heald shaft alternately rising and 
falling c^n every third pick. Reverting to Figs. 43 


and 44 pages 8g and 90 illustrations of^the tappet mechanism which 
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The varieties of the movement cannot be better set forth than 
by a consideration of tlie following constructional details, which 
are necessarily subject to \ariation accordiuf; to local conditions. 

a. 'fiine occupied in one re\olution of t.ippet efjuals three picks. 
i). TcLunninj^^ with crank at its front centre and lathe 01 cradle 
bar c \cith hopper against the fell of tlie carpet then; 


1 Dwell of ciadle bar c against the fell of the c.irpct c<]iials pic ks 

2 'Iravelling foiwarcl towards the hook box and who ,, \ pick 

j Dwell against hook w ire at extremit) of stroke ,, ^ 

^ C radle bar returning and hopper cart\ing wire to shcnl ,, ] ,, 

5 Ch'adle bar returning and hoppei cariying wire into shed ,, j ,, 

6 Cradle travelling towards fell of carpet ,, i ,, 


Total time etjuals j picks. 



Tlie sw'an neck lever 20 operated by its owm respective t.ippet 
must of necessity act m consort wath the changed conditions of the 
cradle bar u. 

The bevel wheels i and 2 on shaft g and j containing 27 and 
54 teeth respectively are hkewise substituted by tw'O similar bevel 
wheels but containing 20 and bo teeth respectu ely, which being in 
the ratio of i to 3 cause shaft 3 to make one levolution, while the 
crank shaft is making three. Then through connections previously 
described, the lexer 15 reciprocates the hook box once in every 
three picks; the tappet behind the disc plate 4, is also replaced by 
another corresponding to that showm at Fig. 73, designed and con- 
structed to the following approximate details : — 
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(L Time — one revolution equals three picks. 

1 Inserting wire, motion uniform time « pick 

2 Dwell of hopper against fell of carpet and the wires ,, picks 

3 Withdrawal of wire, motion \an.ible , I pick 

Total 3 picks. 

Since the low shaft l, Fi^^s. 49 and 50, containing^ 

Picking picktiw tappets, is now makine one revolution to 

Mechanism. r, i t , . , , , 

e\ery three ot the crank shaft c. and picks inserted 

into the carpet, it necessitates a modilication of the picking^ tappet in 
order to propel the shuttle from one side to the other of the loonp 
The modified arrangjement showing^ the essential features of 'the 
mechanism desig,uicd to solve this problem is illustrated from I'igjs. 74 
to 7S inclusu'c. 

I'i^. 74 shows a sectional elevation of tlu' tappets, treadles, lods 
and levers used to produce the reijuiied lateral movement in shaft i) 
and tcnigjue c. Fi^w 75 shows a plan of the right hand poition of 
same. I'ig. 7b ’s a \(‘rtica] section through the picking shaft 1. 
thus permitting a perspc'ctive view of one complete picking tappet a 
together with the supplementary shaft d and picking tongue c. I'ig. 
77 is a jdan of same and h'lg. 7.S is a front view of shaft i and 
picking tappet a. 

'I'o each tappet disc \, three' adjustable tappet hammers or noses 
equidistant, are secured, Conseqiu'ntly each picking tappet is tree to 
strike the picking lever or tongue c, simultaneously on (voy pick, 
but the picking tongues c, at either side of the loom, are alternately 
and automatically moved laterally out of striking reach of the 
tappet nose. Conscijuently though both lapses strike together, only 
one produces a positive result. 

On the inside of each striking hammer 69, 70 and 71 there is a 
slight projection, 72. This is the part of the tappet nose which 
strikes against the tongue c and produces the pick. Ordinarily the 
picking tongues at either side of tlie loom are adjusted so that as 
one is in full striking radius of the tappet nose 72 the other is out- 
side and clear of the striking part. In the position of the merhan- 
ism as shown at Fig. 74 the tongue c on the left hand side is 
immediately in striking range of the tappet nose while its duplicate 
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on tlie riglit liancl side is clear. These positions are reversed on 
each succeeding pick. Secured to the same tappet boss and tappet 
wheel N heretofore described, are two ‘ positive’ Woodcroft tappets 
marked 51 and 52, the last named being immediately behind the 
first as indicated by the dotted lines. Each of these is kept in 
rolling contact with, and exerts a reciprocating influence upon, the 
two respectu'e antifriction rollers 53 and 54 and through them, the 
corresponding treadle levers 55 and 56, centred at their common 
fulcrum g. Towards tlie free ends of these levers two studs 57 and 
58 in order join them to the connecting rods 59 and Co. These in 
turn are similarly attached by means of studs 61 and 62 to the two 
arms 63 and 6. Tlie arm 63 is centred and made secure to the 
shaft 65 ; this sliaft is the full width of the loom to which it is 
supported. The arm 6 is cast with the barrel shaft 66 which is on 
and free to oscillate about the shaft 65 ; it is of such a length as to 
reach immediately under tl>e cross shaft o on tlie left hand side of 
the loom and to this terminal end a short vertical lever 67 is bolted, 
the upper end of which is forked and partly circumscribes the 
shaft I). Two strong pins 6(S and 68' project from the shaft d in 
the manner shown, so that if any oscillation takes place in the le\er 
67 it is free to operate upon the pins and thus cause a lateral 
movement in the shaft d together with that of the picking tongue c: 
until it is clear of the circle described by the picking nose. A 
duplicate lever to 67 is secured near the opposite end of shaft 65 
and is correspondingly free to act in a similar way upon a duplicate 
of shaft D and picking tongue c, but on the opposite pick. Each of 
the foregoing tappets is designed and constructed to the following 
particulars : - 

Plan —one up and one down ; diameter of thinnest part of tappet 
4J inches ; stroke of tappet i inch ; dwell ^ pick ; diameter of 
antifriction bowl inches; the lengths of the several levers and 
points of application 55 to 68 are adjusted to produce a lateral 
movement of inches in shaft d. Since the tappet boss makes 
only one revolution to every six picks of filling inserted, each tappet 
is constructed with three rises and three depressions to one round. 
Both tappets are set diametrically opposite, adjusted and fixed to 
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Action of 
the 

Mechanism. 

and bairel 66. 


the boss of tappet wheel n in siicli a position tiuit when one is 
liftinf^, the other is depressing its respective treadle lever. 

Then tlie tappets, which are continously re- 
volving with the tappet wheel n, operate through 
the bowls, treadle le\'ers and connecting rods and 
generate motion in the levers 63 and 6, sliaft 65 
Wlien t<ippet 52, tlirough its connections, elevates 
lever 6 the latter will turn barrel 66 with its lever 67 on the 
left hand side of the loom in a direction clockwise ; the upper 
part or forked end of lever 67 then acts upon the strong pin 
68 and thus moves the cross shaft d with its lever c from its 
present position a sufficient distance to the right, until lever c is 
outside the circle described by the tappet hammer or nose 72. 
Simultaneously the cover of tappet 51 depresses through its inter- 
mediate parts the lever 63, which in turn partly revolves shaft 65 
witli the duplicate of lever 67 on the right hand side, counter- 
clockwise ; the latter acting through parts understood, moves shaft 
1) inwards to the left until the tongue c is directly under the picking 
projection 72. Conseijiiently the picking mechanism being engaged 
on the right hand side of the loom, the shuttle is accordingly 
propelled Irom that side. 

Tlien on the succeeding pick, the tappets 51 and 52 acting 
through their intermediate parts produce a lateral movement in 
shaft D to the hdt and in its duplicate to the right ; the stroke of the 
tappet therefore, this time misses on the right hand side of the loom 
but picks from the left. The remainder of the mechanism for 
propelling the shuttle is identical with that of Brussels. ^ 

It should be noted that the projection 72 can 
only strike the tongue lever c when it is within the 
limits of the circular band shown at 73. This 
makes it possible to adjust the shaft D so that the 
picking tongue c on the right hand side of the 
loom is just within striking range of the outer half of 
projection 72 and circular band 73; but on the left hand side of the 
loom it is within striking range of only the inner half of the pro- 
jection as at Fig. 77. When the tongue c, on the right hand side of 


Lateral 
movement 
of the 

Picking tongue, 
Alternative 
Method. 
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the loom is within striking range of the tappet, its duplicate on the 
left, is inside the circle 73, clear of the striking force ; but when the 
tongue on the left hand side is within striking range of the picking 
force, its duplicate on the right hand side is outside the striking 
circle 73. This result is obtained by a simple lateral movement of 
the shaft d, inwards and outwards alternately. 

This is accomplished by removing tappet 51, antifriction bowl 
53, treadle lever 55 together with parts 57, 59, 61, 63 and barrel 
shaft 66, and then connecting lever 6 to shaft 65. 'Vhe plain tappet 
56 with its rise and fall is thus free to turn shaft 65 alternately to 
the right and left and through its connections correspondingly move 
the shaft d and tongue c. This arrangement is illustrated at I'ig. 79. 
Then, when the tappet 52 elevates the treadle lever 56, it in turn 
through intermediate connections causes shaft 65 with its upright 
arm 67 and its duplicate on the opposite side of the loom to move 
outwards to the right. The latter moves the tongue c, on the 
right hand side, just outside and clear of the striking circle 73 of 
the picking nose 72 while the tongue on the left hand side is brought 
into range of the striking circle 73. Consecpiently the shuttle is 
picked from the left hand side of the loom, but when the treadle 
56 is depressed by the cover ring of the tappet, the direction of the 
movement of the foregoing parts is directly contrary, so that 
the tongue c on the left hand side of the loom is pressed inside the 
striking circle 73 — clear of the tappet nose projection 72 — whereas 
its duplicate tongue, on the right hand side, is brought into striking 
radius, with the result that the shuttle is, this time, driven out of 
the right hand box, and so the operation is repeated. 

The subsequent principles of beating up, lettmg-off and taking- 
up are in all other practical details coincident with those of Brussels 
except in the case of taking-up where there are three shots to one 
wire; the worm wheel 43 Fig. 61, which contains 19 teeth for 
Brussels is substituted in Wilton by a worm wheel containing 13 
teeth which numbers are approximately and inversely proportionate 
to two shots of .the former as compared with three of the latter. 



CHAPTER V. 


Factors common to Brussels and Wilton Carpets. 

'I'he (lesi<qis for these carpets are planned, drawn 
Designing. , i i • n i i + 

and coloured on specially ruled pap(‘r so as to 

icditate the transference of the desij^n to the jacf[iiard cards, by the 
rocess of punchinj:^ or stamping holes in them, leach hole or 
quivalent space in the uird represents one of the small s(]iuires on 
^e point paper and also one loop or point in the carpet and each 
orizontal row of small squares represents one complete jac([uard 
ard. A jactpiard card coirectly punched ('ontrols tlie needles and 
arness cords in the jacquard machine which throuf^h mechanism 
xplained causes the correct colour of warp thread to be lifted. 1 he 
esi^ns may be made to the actual size or some convenient scale. 
iU things considered it is better to make the pattern full size and 
specially is this the case with beginners. 

The size of paper on which the pattern is to be drawTi is 
etermined by the fineness of the pitch of the loops or tults in the 
arpet. If 260, 256, 234 or 216 loops per I yard w'idth of carpel be 
equired, and assuming that the number of wires are relati\ely or 
pproximately the same as the loops m the width, then the ruled 
lapeis would contain respecti\'ely 10 x 10, 9 x 9, and 8 x8 
iivisions in each of the larger sijuares ; the length of the point 
laper depends exclusively on the length of the design ; if the design 
)e short it involves a too frequent repetition of prominent parts, 
n a I yard width the pattern is usually about 36 inches long, 
frequently there are fewer wares per inch than loops in the width, 
hus 10 X 9, 9 X 8, and 8x7 are of common practice. In almost 
ill cases the number of wires m Wilton as compared with 
Brussels varies from i to wires more per inch, necessitating the 
ise of paper containing 10 x ii, 9 X 10, and 8 x 9 s(piares per 
nch assuming that the design is primarily made for the velvet 
;tructure ; otherwise if the design be first prepared on Brussels 
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paper and subsequently used for Wilton it will when woven be 
shorter in proportion to the above relative figures. 

Colour is the first thiiw that strikes the eye in 
Colouring. , , , , . i i i 

a decorative carpet ; the best design may be spoiled 

and the poorest redeemed by colour. In Brussels and Wilton the 

schemes of colouring may and often are improved by changes in the 

loom, an advantage which does not apply to the manufacture of any 

other class of caipet. The colours in each section of the design 

are quite distinct from their contiguous colours, hence gradation is 

somewhat restricted and as a consetiuence form is more frequently 

and effectively represented by mass than by outline. 

The number of frames available determines the number of 
complete colours which can be used without restriction in any part of 
the design, but by a judicious planning or planting, several additional 
colours may with advantage be introduced and these then replace 
part of the colours in some given frame. The chief factor, however, 
to keep in mind is that with six frames in use, it is possible to have 
six colours and six only in any given row of loops running with the 
length of the carpet or the design, while across the width, every 
individual figuring thread and loop may be of a different colour. In 
both Brussels and Wilton structures it is possible with comparatively 
little difficulty to change or trans[)ose any two fiames of colour in the 
same pattern. 

On account of this possibility and from a commercial point of 
view it is advisable to so dispose the colours as to admit of the 
greatest possible number of effects by transposition. In ordinary 
commercial life the firm having the greatest selection can usually 
obtain a higher price for their goods besides being in a position to 
secure a more satisfactory and permanent trade ; then, as a natural 
sequence, it follows that if several carpets can be woven from the 
same set of cards in different colourings, the field of choice is 
increased at the minimum amount of cost. This principle is often 
worked to considerable advantage ; the designs are produced with 
the view of benig able to use two, three or more sets of colours 
which look well on the same ground or a set of colours which 
agreeably assorts with different ground colours. Sometimes a 
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divisional colour is used as an outline with this object in \ iew, but 
this introduces features and restrictions which produce an objection- 
able stiffness. 

As a rule the f^oound colour should be used only for the ‘ground 
and not frequently introduced into the figure ; then, .when the ^u'ound 
is chanf^ed it will olniate any spottiiyq of the ti^oire with unsuitable 
and unfriendly colour tints, which thou.L^h tliey aj^iee with the 
ori^onal scheme do not necessarily accord satistactoiily with the 
chan^md conditions. I'heie are howexer limes when the [;ioiind 
colour may with some ad\anta,<;e be introduced into the li^oire, since 
it adds \ariety and sometimes fia^slmess to the pattern. * 

When hoxvever the ornament is on a <.,Toun(l of contrasting^ 
colour it )uay have an oiitiiiic (;f a biijj;htei tone than the figure ; if the 
fij^ure IS on an orange, bronze or li<;ht coloured ^oound, it may ha\e 
an outline of a darker tone than the ornament. In the bidder 
pcjrtions and upper reaches of the ornament, the bri<;]iter colours and 
the primaries should l)e used, while tlu', secondaries, tertiaries and 
darker tones are best adapted to the lower teaches of any jtortion of 
the oinament. 

^ The process and princijile of ])1antm<; permits 

the substitution of colours in btnpc form only ; the 
employment of a number of colours simply with the objiad of 
producinp^ variety may possibly and often does defeat its own object. 

]5y the process of plantmj.; a ‘four Irame’ can be made to look 
like a fu'e or six frame, a ‘fi\e tiame’ like a six or sexen aiul a ‘si.x 
frame’ like a sexen or eipdit and even more, if the colouis are 
judiciously planted. It is this fact xvhich makes it difficult for a 
non-]technical mind to determine the numb(‘r of frames xvhich have 
been used and conseiiuently to corieclly estimate the (juality of the 
carpet as far as this factor influences it. The chief objection to 
planting is the tendency to stripe. 

The principle of planting xvill be best understood by a con- 
sideration of the portion of planted design at big. 8o. It represents 
a portion of the centre or filling of a six frame Wilton stair; the 
fourth frame only, in this section, is planted. In the full width of 
the stair, this frame contains four different colours or plants, the 
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remaining live fiaine'. are solid colours llnoiighout. I'he suhstiUition 
of one colour in part of the frame only should serve as an intro- 
duction to a clearer conception of the j'lrinciple ot planting, sine e, 
when the idea is first rcNahsetl, the tullest scope ot its possibilities is 
only a matter of application, time and exercise. In this exaiujde 
the portion of ornament (somewhat realistically rendered) has been 
sketclicd full si/e on ro x lo paper but reduced by photography to 
half-scale so as to exhibit as much as jiossible of the oinament. 
I'he follow’ing are the coloius attu.ilb used. I'tame i, smok'c . 
2, cream ; 3, olive ; 4, salmon and la\eiuler , 3, drab and 6, caidmal. 
The se\eral colours in the design aie iiulic.ited by the* dilieient' 
kinds of markings and the frames in whuh these respectne colours 
are placed are shown by the gamut below, the upper line ot wIik h 
represents the first tiame and the numbers beneath indicale the 
position of the reniaming fi'ames 111 arithmetical oi'der. it will bt* 
evident that the c olours aie salmon and kuendcr as r(4ne- 
sented in the fourth frame, d'ln' spools an^ arranged 111 the frames 
in the order as indicated by the gamut beginning at the right hand 
side. Cjeneially one fianie is sc‘t apai t exclusively for planting 
purposes, but oc Ccisionall v phiiit colours are introduced intn scw^umI 
of the Irames ; as a rule, the jilants ought to be in tlu' s(>(ond, 
third or fourth frames so as to be within e.isy leach ot the wtxuer, 
since they re(]urre most fiequeiit .itleiition. See also plate I, log. 2b. 

file jrlant ot a design is always induatc-d 111 the gamut, cons(‘- 
(juently it is only necessary to denote the colours which Inue to lie 
planted, on a nairow strip of jiapei the' full width ot thc' ch'sign. 
'fhen, altei lia\ing decided on the' ground and the other full IraiiK's 
of colour (which impose no limitation because any ot them can be 
brought to the suitace in any part ot the design) the planted colours 
can only be raisc*d for tiguring m a straight line Icjugitudinally 
according to the width c)f the coloured band or number of coloured 
threads which they each repiesent. Occasionally the planting 
colours are distributed over the repeat area first. The centre ot each 
mass or strip of colour should be constant whereas *the colours, as 
they approach neaiei to the edge of each division, might graduate m 
tone towards their adjacent strips of cokair. Thus in the narrow strip 
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of four colours represeoting light green, yellow, orange and red as 
indicated at Fig. 8i the light green might incline to yellow on the 
yellow side and the yellow towards green on the green side, but 
approach nearer to orange in the division nearest that colour; 
similarly oiange might become yellower on the leit but redder 
Tlirejuls 28 36 44 44 44 36 23 



on the right hand side and so the red might be nearer in tone to 
orange on that side but somewhat colder and nearer thegieen, wliere 
this colour is adjacent to it. The obvious result of this method is to 
reduce to a minimum any tendency to a stuped appearance. 

I'he remaining liv’e frames are each tilled vvath their own 
respective colours. 

„ IMoresiiuc effects are used in Hrussels and W'llton 

Moresque * 

effects and structuies eitlu^r as whole iranu''^ or plants. They 
planting for are ja'oduced by the introdiu tion of fancy twist 

same. threads i.e, yarns made up of two or more difierently 

coloured threads twisted together ; these when used in place of the 
ordinary solid coloured thread produce the mottled or above-named 
effect. 'Though this method considerably improves the general 
appearance it also materially increases the expense of production. 
With the object of saving the cost of twisting as well as the expensive 
figuring material two or three whole frames inrry be filled with 
solid colours of a yarn each equal in count and weight to one half 
that of the ordinary three ply yarn which is used and the remaining 
three frames filled with solid colours of the usual counts of figuring 
material, r.g. 

Frame i. All 3/2/18 Worsted — Navy Blue. 

,, 2. ,, ,, Bronze. 


3- 

1/2/12 

Cream. 

• 

n 4- 


Red. 

.. 5- 


Light Blue. 

„ 6. 

3/2/: 8 

Olive. 
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Tlie moresque cfTect is now obtained by littinj^ two of the i, 2/12 
worsted in any ^nven split, o\er the same wire, one thread cream 
out of frame 3 and one thread red out of frame 4; similarly cream 
and li^^ht blue or red and li^dit blue in their same usspective splits 
may be rorrespondini^dv lifted, l^y blendm*^ two sm^dt's as the\’ are 
called, of totally different shades in the manner descTi[)ed, a sa\ m<; 
is effected m the li^urm^ warp the most costly m.iteiial, while at 
the same time the carpet possesses all the chaiacteristics ot a six 
frame structure, thoupdi the w’ei^ht of the fif^miin^ waiq) m this 
example is actually only etjual to 4A fiames. 'The extra weij^ht and 
balance of carpet ( an easily bci made up b) the addition of a dead* 
or stuffer wxirp. (hire must be taki'U, howcwei, to make the wiitth 
of the yilant in each and all the frames a^LOiax 'The followin',^ 
examples will seiwe to make this sei'tion of the woik pertectly ( lixir. 

Icxample I. 


Fr.'inu* I 

All j/2/iS 

Worsted 

Shade 

A 

1; 

M 3 


1/2/ 1 2 II 

' r 2/12 

K 1 11 i 3/2/. S C, 

.. 4 

' ,, J> : 

1 


I. 1 I .. I> 

.. 5 

I*' 

, - J 


Mj il'A' 

,, 

All j/2/lS 

W()r^t^ (1 — 

-Shade 



In this example tlie followinj^ combinations are possible and 
will be leadily perceived, m, im, u on the ri^dit and left divisions 
and in the centre kl, km, i m, thus producin^^ six effects of twist in 
addition to the six ordinary colours, a b c d l i-. 


Jvxainple II. 
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Here it will be observed that the solid colours are abode and f 
for frames 12345 and 6 respectively ; the planted single colours 
are m n o p and w x y z for the frames 234 and 5 respectively ; 
then, it is possible to blend as follows : — mn, mo, mp, no, np and op 
making six effects in this section and similarly six other effects in 
section wxyz, which in addition to the six solid colours makes 
eighteen colours in all — the whole possessing the characteristics of 
a planted six frame carpet. 

In this class of pattern, special check papers are required for 
the purposes of colouring. The ordinary ruled paper of 10 x 10 per 
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Fi«. 82. 83. 

square inch as illustrated at Fig. 82 is modified and divided into 
20 X TO spaces as at Fig. 83, then where a solid tuft, loop or ‘ point ’ 
of colour is required it is simply painted over two of the horizontal 
spaces, but in case two singles have to be blended they are separately 
indicated, one in each space according to their respective colour and 
frame, so that the cards can be subsequently and correctly stamped 
and the colours lifted from the frames in which they are placed. It 
is not, however, absolutely necessary to employ specially ruled paper 
where only very small quantities of inoresque effects are required. 
The ordinary size, 10 x 10, can be made to serve just as well if the 
designer paints half a square with the colour representing one of the 
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singles and the other half with a colour indicating its contemporary 
tone. 


When weaving in four, five or six frames, it 

Colours frequently happens that for a given portion of the 

working • , , r , r , i 

‘dead’ width ol the carpet, some of the colours are not 

required on the surface of the pattern for the whole 
of the length ; when this is the case the threads in such sections are 
said to be working ‘ dead ’ and are usually represented on the 
gamut as indicated in the fourth frame at Fig. 8o. This makes it 
possible to introduce any old stock or odd bobbins of colour into 
this section and frame, which while it retains the full thickness of' 
the carpet at the given point also uses up the old material. 
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Card Stamping Machine for Brussels and Wilton. 

There are several card stamping machines on the market for 
various classes of woven fabrics, but that used for punching the 
cards from designs for the above named carpets is the ‘plate’ 
combined with the vertically movable table, fully illustrated at Figs. 
84 to 89. 

There are three perforated plates a b and c ; a and b are hinged 
together and c is detached as shown at Figs. 84 and 85. Two sizes 
of punches are required and these are shown 
full size at Frg. 86; the ordinary punch is 
represented at p and the punch for cutting the 
peg holes at pp. 

Fig. 87 is an elevation of the card stamping 
machine as viewed from the back. 

Fig. 88 is an end section of the left hand 
side of the diagram. 

Fig. 89 IS a plan of the lifting table on 
which the plates a b c are placed. 

ICach plate is peiforated so as to exactly 
coincide with the number of holes in a six 
frame jacquard cylinder with additional holes 
for lacing the cards together and cylinder 
or peg holes to enable the cards to fit and 
maintain their relative position with the card 
cylinder. 

Commencing with the plate a, there are four large stud holes 
a\ a^, and which fit on four studs 48, 49, 48^ and 49’ respectively, 
in the lifting table F'ig. 89 ; these serve to keep the plates from 
moving about when on the table 44; two upright studs b and fit 
into holes c and in plate b, and d and in plate c respectively, 
and by this arrangement the plate c is kept in perfect relation with 
A and B ; the plate b being hinged to that of a as indicated at e and 
necessarily maintains the same relative position whenever it closes 


P PP 



Fig. 86 
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over that of a and it is conveniently moved about the points c and 
by the aid of the projecting studs f and /h In e\ery other 
respect the holes in all the three plates aie exactly alike; they are 
shown complete in the plan of plate c Fig. S5. 

At the left hand of punch plate c it will be observed that there 
are five small holes ii, 12, 13, 14 and 15, which .ire for punching 
tlie lace holes, next follow the {)eg holes 16 and 17; then thi‘i(‘ are 
fifteen full rows ot holes, as i to 10, another low of lace hoh's, 
next, fourteen rows of full holes, one more row of lace holes, a^ain, 
fifteen full lows of holes, and then the p('g <ind lace holes on the 
opposite side. Near the ends of the plate there aie lingei holes* 
g and g* for the convenience of lifting it into and out of the card 
stamping machine by hand. 

These plates are made so that they can be usied either for live 
or six frame cards. When reijuired for the latter the whole ot the 
holes I to 10 aie employed and the card is jiuni'lied for lacing 
through holes 1 i, 12, 14 <iiid 15, but when live frame cards are 
stamped the row's i and 2 are left unused and the lace holes are 
stamped through 12, i j, 13 ami 15 holes. When this is neec-ssary 
the first two rows of cords n, m b'lg. 40 are removed; there is .ilso 
a division in the needle plate r just below the fust and top two rows 
of needles; wdien these are lilted out of striking range of the card 
cylinder, the six frame cylinder with ten holes can be replac'cd by 
the five frame cylinder with eight hoh'S. 

The following is a description of the principal parts of the card 
stamping machine o Tw'o mam supports 21 and 22 are held rigidly 
together by two ir'on adjustable roils 23, one only being shown, the 
other is immediately behind it and on the opposite side of the frame 
work; an iron punch box 24 is secured by bolts and nuts to the top 
part of the framework ; a short shaft 25 is supported and free to 
revolve in two sleeves 26 and 27, the latter forms part of the bracket 
27 ; the shaft 25 contains a fast and loose pulley 28 and 29 respect- 
ively and a small pinion wheel 30 is secured to it wdiich gears into 
and is free to turn a large spur wheel 31 on the shaft 32, this shaft 
passes through and is supported in framework as shown ; it carries 
two fast pinion wheels 33 and 33^ which gear into two spur wheels 
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34 and 34^ respectively, on the opposite ends of a crank shaft 35, so 
as to ensure more positive dri\in^^ of the latter shaft. In some of 
the older machines eccentrics are employed in lieu of this crank 
shaft. The cranks are shown at 36, the crank axle at 37, and the 
connectinfr link at 3(S joins it to a swiu^^ shaft 39 ; a second connecting 
link 40 IS placed upon and free to oscillate about tlu; fixed shaft 41 ; 
this link has two arms through which the swing shaft 3() passes and 
on which it is also free to oscillate; a tliird (onnecting link 42 
combines swing shaft 39 with the shaft 43 about both of which it is 
free to oscillate; shaft 43 is earned in sintabk^ be:irings of the table 
44 ; this table is free to move upwards 01 downwards being suppoiled* 
betwefui the franui sides 21 and 22 and secure fiom any lateral 
movement by the anangement of guides 45 as showai m the plan at 
Fig. S<). 


The space marked 4b is to rdlow the small discs of i)aper 
punched from the card to fall through into a box prej)aicd to r(‘ceive 
them; 48, 48*, 49 and p/ ate four studs in the table to recei\e and 
hold the plates a. 


Preparing 
and Punching 
the Cards. 


'I'he plate c is lifted into position abo\c the inincli 
box 24. d'he card stamper then reads from the 
point paper design and inset ts punches into this 
plate in accordance with the pattern as explained 


on page 98. 

After all the punches have been [iku'ed into their proper pc^sition 
in the plate (,, a blank card is pkiced betw'een the two plati^s a and b ; 
the correct position of this card is determined by the two studs b 
and wdiose distance apart is exactly the same as the length of the 
card. 

The plate c is now placed immediately over the plate b with the 
holes d and c/' over the studs h and respectively. The relative position 
of the plates is then such, that the punches in plate c will pass 
through corresponding punch holes of plate b and rest upon the card 
which is between a and b so that whenever a sufficient pressure is 
applied to the heads of the punches, to press their lower ends through 
the jacquard card it will be perforated exactly as required by the 
pattern. 
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This machine is driven by power exclusively and the action of 
the mechanism is as follows : — By moving the belt from the loose 
to the fast pulley, motion is imparted to the shaft 25, pinion 30, spur 
wheel 31 and shaft 32. Pinion wheels 33 and 33* in turn revolve 
the crank shaft 35 ; with the revolution of the crank its connecting 
link 38 operates upon the shaft 39 together with the link 40 until 
they in combination place the link 42 in its most upright position 
and thus elevate the shaft 43 together with the table 44 and the 
plates A H and c with their punches, until the heads of these punches 
com(‘ into contact with the underside of the punch box ; since 
'this is a hxturc, the resistant force which it exerts causes the lower 
ends of the punches to press through the cards and the holes in 
plate The machine is then stopped and the cut card withdrawn. 
If several cards are required of the same plan, cither Tor the given 
design or for several sets of the sajne pattern, the operation is 
repeated until the refiuired number of cards has been cut, otherwise 
the punches in the plate c are modified to suit the colours which 
have to be lifted over the next wire. Ic is usual and best to cut the 
coloured design into sections to suit the three divisions in the 
jacquard card cylinder and then to stamp them separately. 

Cross Border Jacquard. 

In all cross border patterns such as are referred to in Chapter I 
and illustrated at Tigs. 19 and 20, two sets of jacquard cards are 
stamped according to pattern ; the first contains the body, the 
second — the cross border. 

AW such figure designs can be woven either on the ordinary 
jacipiard machine wdth one card cylinder, or by the aid of a cross 
border jacquard wnth two card cylinders. When the former is used, 
the first set of cards with the border is woven with one repeat. 
This is tiien taken down and replaced by the second set of cards 
containing the body, and w^oven for any desired length or repeats of 
pattern. 

As an alternative method of frequently changing the cards, the 
following is an example showing the usual plan adopted in most 
parts of the country for weaving a 3 x 3 yards sejuare of carpet on 
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a ^ loom with an ordinary single cylinder jacquard machine. The 
principle for weaving other sizes is virtually the same. Three sets 
ol cards are employed — one for each loom or arrangement of colours 
in the fiames. 

The first set contains the right hand corner and border. 

The second set contains the foot border and lilling. 

The third set contains the left hand corner and bordc'r. 

The order of weaving is as tollows : — 

I. Right hand corner and border. 

AVeave 270 cards ol corner and as much of the bordei as is 
necessary; see Rigs, uj and 20, pages 44 and 45; n('\t, twct 
repeats of 270 cards of side border; then turn the cards 
back to number 270 of the coiner border and wea\'e these 
cards* in the reverse order to number i card which thus 
completes this sectumal length of carpet. 

If. I'oot border and filling. 

I'lrsl weave 270 cards of foot border and filling, next tw’O 
repeats of filling, then the foot border cards backwards as 
above. 

III. Left hand corner and border. 

, Weave exactly as for number 1 . 

In this way tlv' operation is rc^peated until as many rugs and 
squares of carpet have been matle as ate reijuired. The objection 
to these methods is the waste of time caused through freipiently 
changing or reversiinr the cards, during the whole of which period 
the loom is of course at a standstill, but when the demand for the 
woven material is small, manulacturers piefer to contend with such 
inconveniences rather than introduce more complicated machinery. 
When, however large quantities of cross border fabrics are refjuired 
and where a good cross border jacquard machine can be obtained, 
it pays (in the course of time) to adopt it. 

An outline of the Chlidema cross border jacfjuard is given in 
the few succeeding pages. As a piece of mechanism and an inven- 
tion it is ingenious and suggestive of a wise attenfpt to overcome 
the difhculties experienced in carpet manufacture, which are other- 
wise absent in cross-border fabrics of less complicated structures 
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and where there are opportunities for employing a simpler kind of 
mechanism. The essential features of this invention are herewith 
set forth in general terms, without any attempt to detail the con- 
struction of the operating mechanism, it being the writer’s aim to 



Fig. 90. 


deal chiefly with those parts of carpet manufacture which are of 
general and absolutely essential application. 

The modiflcations of the ordinary jaquard machine to produce 
cross border designs will be best understood by referring to Fig. 40 
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page 86 and considering any explanations and illustrations here 
given in connection with that part of the jacquard machine hitherto 
fully described. The letters in that and tlie following diagrams 
refer to similar parts. 

Fig. 90 represents a vertical section of the suspension board a, 
figuring cords b, lifting or trap board c, needles d, card cylinders G 
and g\ levelling boards ii and ii' and guide board i. 


Fig 92 



Fi". 91 represents a plan of the lilting or trap board c, when 
the front card cylinder is in action, together with a series of 
horizontal and parallel bars called ‘ shields ’ to be referred to later. 

Fig. 92 shows a plan of this same board when the opposite 
cylinder is working. 

The harness cords b are suspended as in Fig. 40 from the 
suspension board a, through perforations in board c as in plan 
Fig. 91, then continued through the needles, in the usual way, as 
shown and through the guide board 1 to the mails and lingoes. 
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There are two card cylinders, g at the front and g' at the hack of 
the loom. The former witli its cards controls the body and side 
borders of the carpet and the latter controls the cross borders and 
the corners. 

Mechanism is designed to brin^^ into action one card cylinder 
and simultaneously throw out of work the opposite cylinder together 
with its cards. 

The plate e as in I^ig. 40 is replaced by a needle plate Eh a 
duplicate of plate e ; there are two levelling-up boards h and h' 
which are so controlled as to be in and out of action, according to 
* 'which card cylinder is striking against the needles. 

An oscillating sliaft 1’, capable of making half a revolution in 
either direction supports and moves a cam 2 between forks 3 and 4 
of a bracket securely fastened to the suspension bc^ard a. This 
board is free to move along the jacijuard fiamc 5, in sympathy with 
the oscillation of cam 2. To the oscillating shaft i' a crank 15 is 
secured ; a connecting rod 16 joins this to a crank 17 on a counter- 
shaft 18 which runs trom side to side ot the jacquard and supports 
at each end a crank similar to that shown at 19. This crank 19, 
through a link 20 and studs as shown is free to move slightly in a 
lateral direction the guide board i, in harmony with the oscillation 
of the shaft ih All the necessary reversing motions are obtained 
from this shaft. 

A hanging lever 6 from the stud 7 passes between rollers 
8 and 9 m lifting board c and behind the needle plate e 
to the bracket 9^ securely fastened to board i. Thus with the 
simultaneous movement of suspension board a, the guide board i 
mo\es laterally in the same direction, and this tlmough bracket 9^ 
and lever 6 operates on lilting board c and thereby moves it in the 
same direction as i but not cpiite so far. Therefore boards a, c and i, 
cords B and needles i) are all free to move laterally in either direction 
and into working contact with either the front or back card cylinder 
at will. 

An important feature in this mechanism is the lifting board c 
shown in plan at Figs. 91 and 92, and which should be compared 
with the plan given at Fig. 41. 
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In the former instance there is only one trap for lifting; the cauls 
but in tlie latter, on each side of the lar^e hole lo (thiou'^h which 
the knot in the harness lifting cord n can pass) there are /?ce traps 
II and 12, the object of which is to enable whiche\er caul cylinder 
is operatin^^ upon the neetlles to press the knots of the harness couls 
o\'er the trap in bo.iul c with whose ele\ation they aie lifted. 
But in order to pre\ent the cords Ironi j^ettinj^^ across or into the 
wrong traps a number of long jxirallel non bars 13, ('ailed ‘shiedds’ 
— one for each row of holes — are arranged so as to co\er (.)\er the 
trap liolcs on one side only, d'hese bars aie ai ranged at such a 
distance from each othei as to coincide with the distance apai t ot e.ich • 
row of holes; they aic fixed at thcii ends to the jac(|uard supports afid 
consefjuently the top lifting board c is free to move under the 
stationary bjirs, until they cover the trap holes on the opposite 
side, with every change from one card cylinder to the other, d'ho 
alternatis'e position ot these bars or shields is sliowm at I'lg. cji. 
But since the sixth fiame is always ‘ on ’ i.c. tire knots in the harness 
cords B are nominally over the trap, it is necessary to mo\e either 
this section of tlie harness board c further than the other part ot 
otherwise move the shields i4o\er these row’s independent of the 
rest in order that the knots may be oxer traps on the opposite sides 
of the large hole lo.’ d'he plan adopted is to move the boaid c as 
described and also to construct the shield jiart independently of the 
rest and move it at the same time and in the same direction as the 
boaul c but a little further so that tlie bars 14 shall cover the traps 
of the sixth frame in whicii the Kmots are not recpiired to catch. 

In tlie foregoing system, the modification of the trap hoard 
together with the necessity of haxing to mo\(i in a lateral diiection 
the suspension, lifting and guide Ixiards, needles and harness cords, 
involves the displacement and substitution of too many parts in the 
ordinary jacquard to merit general favour and acceptance. 


Bffectix eness combined wuth simplicity are the 
A Suggestion. chief factors wdiich must characterise any 

mechanical contrivance before it will be generally adopted. A 
suggestive arrangement of mechanism which can be applied to the 
ovdinayy Brussels and Wilton jacquard machines for weaving cross 
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border carpets, and which fulfils the foregoing requirements is illus- 
trated at Fig. 93. This figure represents an end view of one row of 
needles and harness cords and also vertical sections of the needle 
plates, suspension and trap boards and card cylinders. The 
addition of this mechanism involves no remodelling or displacement 
of any of the usual parts. 

The suspension board a, harness cords b, trap board c, needles 
D and plates k and f together with the card cylinder a are all 
exactly the same as shown in Fig. 40, page 86. 

I'he additional mechanism consists of an extension of the cross 
•wires d as illustrated at m. 'Ko avoid any reconstruction or sub- 




stitution of needles d the wires m are fastened by simply hooking 
them each respectively, to the loops which are already formed in 
the needles d outside the plate f at the position N ; this will be seen 
to better advantage in the plan above. The cross wires m now pass 
through a terminal plate f^ which retains them in position and 
which is, in turn, held by two brackets. 

A second set of needles are passed through and partly 
supported by a needle plate e^ which is supported by two brackets 
projecting from the jacquard uprights. The ends of these needles 
project through the plate e^ as shown; their opposite ends are 
suitably connected by small pins o which pass through the upper 
arms of balk levers p. Each row of balk levers is supported on 
small steel pins q about which they are free to move ; these are set a 
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sufficient distance apart as to permit of perfect working without 
interfering with each other. The lower arms of p pass through and 
near the left hand side of the long loops r formed in the cross wires 
M as indicated. This allows the ordinary card cylinder to perform 
its work without in any way interfering with the needles and 
levers p. 

The balk levers p are fulcrumed exactly midway between the 
points of application o in needles d* and their points of application r 
in cross wires m. I'he re^^ult ot this arrangement is that the needles 
D move precisely the same distance, whichever cylinder is working. 

The second card cylinder o' contains the cross border cards and* 
is free to strike against the needles oh One levelling board ii only is 
required which is set behind the needle plate as shown and is free 
to act upon the needles m and through tliese on the needles d and 
thereby press them back into their original and normal position 
immediately after each card cylinder has released the pressure on 
them. 

Then as the unperforated part of the card is pressed against any 
of the needles d*, they in tuin are forced inwards to the right and 
turn levers p clockwise so that their lower arms operate through the 
loops R and move tlie needles m to the left, i.e., in exactly the same 
direction as do the cards which are working on the ordinary card 
cylinder g. It is not proposed to treat in detail the mechanism 
which controls the card cylinders beyond that explained for the 
single cylinder in Fig. 40. 

The almost universal plan of using one card cylinder and of 
changing the cards or reversing them will meanwhile continue to be 
practised until some such method as the foregoing is adopted. 


Lubricating Brush and Support for Wires. 

A very great amount of heat is generated in the wires during 
their extraction from the carpet, chiefly due to their frictional 
contact with the loops and especially is this the cas^ when the pile 
threads are cut as in Wiltons and Velvets generally. It is necessary 
therefore to lubricate the wires and to do so in such a manner, as 
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not only to reduce to a minimum the frictional contact, but also to 
prevent the oil from staining the rug or carpet. 

The essential features of the brush and its arrangement are 
illustrated at Figs. 94 and 95. The former shows an elevation and 
the latter a plan. The chief feature is a revolving brush whicli is 
saturated with the lubricant solution ; through the fibres of this 
brush the wires arc drawn during the period of their extraction. At 
the same time the brush also serves the purpc^se of a support to the 
wires, in fact without its aid, some additional support would be 
necessary other than the parts explained under w^ire motions. The 



following is a description of the whole contrivance, which, though 
simple is very effective. 

A portion of the top front rail is shown at i ; to this a short, 
shaped bracket 2 is secured by a bolt and nut, indicated in the 
position 3 ; near the upper end of the bracket a brass disc 4, 
containing the circular brush 5, is centred and free to revolve about the 
point 6 ; the periphery of the disc is serrated with ratchet teeth 7 
into which the upper end of a small ware pawl 8 fits, its chief work 
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being to prevent the brush from revolving during the extraction of 
the wire. The brush can be turned tlie opposite way by liand at 
will. The Wilton wire is shown at 30, the hook box at 17, the slide 
for same at 18 and the hook which pulls out tlie wire at 24. A 
compound of tallow, steal ic acid and linseed oil produces a good 
lubricant, a solution of wTich leaves no stain after use. 

Tliere arc numerous contrivances for producing special effects 
and for purposes of economy (real and otherwise) but many of 
these specialities are the exclusive property of individual liims 
and if they were not so their application, would in many instances, 
still be confined to the spheie in which they originated. 
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Tapestry Carpets. 

A TAPESTRY carpet is essentially a pile fabric and is classified 
as such. Compared with its contemporaries it is simple in construc- 
tion, economical in weaving and in the quantity of the figuring 
mateiial used, owing to there being only one pile figuring thread as 
compared with five or six in Brussels and Wilton. It is however 
expensive in the process of dyeing or printing the loop yarn, whether 
before or after weaving, according to the method adopted. This is 
the chief factor in Tapestry carpet manufacture and is most 
important since it involves greater scientific and technical knowledge 
of the persons engaged in the several ingenious processes, than is the 
case with most other kdnds of carpet manufacture, 

There is virtually no limit to the number of colours which can 
be used, but artistic feeling and reason, tempered witli economy, 
retard any extravagance in the direction of multi-coloured effects. 
Within recent years there has been a vast improvement in taste as 
applied to colouring of Tapestry carpets, even though many colour 
schemes for such fabrics are still very showy and of harsh contrasts ; 
but these are largely produced to satisfy the demands and tastes of 
such countries and people who select and order them. 

The ordinary Tapestry carpet is composed of one ground warp, 
called the small chain which is usually cotton, a pile warp, generally 
worsted, upon which the pattern is always printed and a jute stuffer 
warp which lies in the centre of the fabric structure and thereby 
only adds weight and bulk to the carpet. There is only one weft 
which may be of linen, jute or cotton. 

The weft like that for Brussels and Wilton is first steeped in 
glue size, which adds about a sixth to its weight and assists in 
stiffening the back of the carpet when dry. 

The following particulars are suitable for a standard make of 
Tapestry carpet : — 
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Warp. 

2 threads of 3^7' Cotton for ‘ground -all on one warp beam 

I ,, ,, 2 , 2, 1 2 Woisted lor pile ,, 

2 or j „ ,, 15 Spindle, Jute ior Starter ,, ,, ,, 

17 ^ 11 ) 8 . Spindle includin'^ size (Aberdeen basi^). 

Weft hs linen. i() shots per iiu'h. 

'These threads ot waip repiesentinj^^ one repeat of the wea\e 
sti net are, are <ill ouped together and draw n throujj^h one dent or split 
in the reed. Each sphtiul is efiiii\alent to one point 01 loop (jii the 
carpet surface and such a carpet <;enerally contains S splits or points 
per inch. The number of splits used in a standard reed width of • 
28j|L inches is usually 216. Other numbers in constant use for tlifi 
same width of carpet are:- 210 , i8(j, 176 and iba. 
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'The structuial principles of such a carpet are illustrated by a 
cross section tlirough the weft at Ei^^ 96; the several markin^rs on 
the loop thread represent different colours. The ground, pile and 
^tuffer warps and the welt are all indicated respectively at a b c and 
E. There is only one pile thread and upon this the figured pattern 
is printed. The yams used are approximately the same as those 
represented in the photograph at Fig. 29. 

Several methods have been tried for producing the figure upon 
the loop material of these carpets viz : — 

L The pattern is printed, literally painted, upon the pile threads 
preparatory to weaving, due allowance being made for the 
subsequent reduction of the pattern by the intet-lacing of the 
threads and the insertion of the wires for the formation of the 
loops. 

L 
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11 . The pattern is printed on the warp threads collectively and full 
width. In this process of printing, the design has to he made 
in an elongated form to allow for the formation of tlie loops. 
From such modified designs the printing blocks or drums are 
engraved. 

III. The carpet is woven with the worsted loop yarn m the grey; 

subsefiLiently the pattern is printed on the surface of the pile 
yarn by means of hand blocks, cylinders or other surface 
piinting processes. 

IV. 'Die pile yarn is dyed the predominant light shade before 

weaving; the other shades are then successi\'ely printed on the 
‘ loop yarn after the carpet has been woven. 

V. The carpet is w’oven grey, then first dyed to the principal light 
shade and subsecjuently the other colours are printed on the 
carpet as reipiired by the pattern. 

The first method is the one most generally adopted, for by first 
printing the yarn according to pattern the colours become more 
impregnated with the loo[) mateiial and so produce the best results 
in colour and design. 

Further, a considerable sa\’ing is effected by being able to obtain 
any required pattern without the aid of expensive bkx'ks, wliich are 
necessary for every separate and distinct pattern, with the adoption 
of any of the four last systems. 

The method of first printing the pattern on single threads of 
pile yarn before being woven was iinented by Richard W'hytoch, a 
nati\e ot ICdinboro’ about tlie year 1832, since wdiich date improve- 
ments of details have been introduced; the fundamental principles 
are \irtually the same. 

The subsequent operations of scraping, scouring, w'indmg, 
setting, beaming, weaving, and finishing involve that the colours 
must be thoroughly fast if they are to retain their correct hue, tone 
or shade after being subjected to the agitation of these several 
processes. 

The adoption of any of the other methods is in reality only a 
‘ topping ’ process since it is impossible by any of the three last 
methods to cause the colour to reach to all parts of the loop yarn. 
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Consefjuently the carpet, thuuj^li Ic^s costly in production is liable 
to show th.e undyed portions as is clearly indic'atcd at I''il,c c/j, Jn 
this e\ainple the sin^^de loop yam is represented by the dideient 
m.irlcin^^s to be printed different colours, but at the base ol e.u h 
loop, underne.ith th.e top pick* ol filling', the loop v.irn is shown 

A 

I 
B 

c 

c 

1 'K <J7 

white, ^\hlc}l rc'presents the portion of li^unuL^ ni.iteri.d usually 
unreached and und)ed by tin* surface piintin^^ jn'ocess. d'he 
structure, too, aft(‘r bein^t subjected to w(\'U for a shoit tune lose's 
its ‘ toppin^^ ’ and soon appe'ais <4re\ish. 

Single Thread Printing. 

(Generally spc'akin^^ <i modern I'atx'stiy carpet is \vo\en with 
only one set of pile warp yarns, each thrcaid of whu.h is dyed of 
several colours <dc)n;.( its entire lcn<^^th. Nevertheless the complete 
body of pile warp threads, exhibits xaryiiiLt colours across its width 
as well as alon^^ its Icnj^^th but these \ariations of colour are such 
and so placed that the simple predetermined tapestry fabiic exhibits 
the desired pattern upon its face, even though the car[)et is woven 
in a plain tap{)ei Icx)m with only a wire motion accessory. 'I'his 
accessory motion is the chief mechanism about the loom which need 
be described but previous to this a brief enumeration and sum- 
marised description of the jrieparatory prcjcesses may be given. 

Their natural and progiessiv’e order is set forth m the follow- 
ing Scouring, stoving, steeping m cold water, drying, winding on 
bobbins, filling printing drum, printing, scraping, ^stripping the 
drum, steaming, winding for the setters, setting, beaming and 
w'eaving. 
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'I'l^e worsted yarn is in the form of hank whien 

Preparation of received from the spinner. In this condition it is 

the Yarn 

- « . ^ hist thoroughly scoured m soap and winter, then 

for Printing. ^ ^ ^ ’ 

placed on sticks and sto\'ed by beinj^^ subjected to 

brimstone fumes in a suitable chamber ; after this it is steeped in 
cold W'ater from tw’o to foui days and then dried and w'ound on 
double headed bobbins prei^iiatory to tillin;^- tlu* piintinj^ drum. 


Printing Drum and Printing. 


The printin'^ drum is a lai^e roller with an iron 

General 

Description skeleton and a surface of w'ood. It is supported 
in a suitable framewoik ha\in^^ thre(i separate 
bearings on which it can rc\ohe. 'I'here are se\eral s/zes of drums 
in use, live, six and nine yards being among the chief , they are usually 
designated by the number of ‘scrolls’ for each circumference of 
the dium. A re// represents e;/e tiaverso of the printing ])ulley, 
in the colour box, across the face of the printing drum. The w'idth of 
colour painted on the yarn by the punting pulley, is eipiu'alent to 
one loop or wire in the cloth and cijnseipiently to one small horizon- 
tal di\ ision on the point paper. It requires about thiee inches of 
printed yarn to wea\e one inch of pik' with eight or nine wires per 
inch, which is about ^ of an inch of printed yarn to e\ery loop and 
scroll; with six or se\en wires per inch, tw’o and a half inches of 
printed yarn is reiiuiied. From these particulars the wndth of the 
scroll pulley is determined. The resjiective sizes of the drums in 
use are: — 216, 324, 432, 648, 864 and 1072 scrolls. 

The drum is constructed so that it can be made 
Driving revohe by hand or power; the latter method is 

by Power adopted for the purpose of filling the drum with 
the worsted yarn and the former for the printing 
operation or other purpose ; tiie construction and arrangement of the 
mechanism is illustrated at Figs. g8 and 99 and may be described 
as follow^s : — The former is an elevation of the drum as seen from 
the driving end ; the latter is an elevation of same as viewed from 
the side on which the printer works. A short counter shaft i is 
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supported at rif^du angles to tlie drum a on the driving side. This 
shaft carries the hist pulley 2, the loose pulley 3, and the Inake 
wheel 4. Near the opposite end of the shaft i as indicated is a small 
bevel wheel 5. This <^WMrs into a second bevel b on a sec'ond counter 
shaft 7 and p.arallel with the drum shatt. A pinion spur wheel Hon 
shaft 7 ^^ears into a larf^e s])ur wheel 9 on the drum sliaft lo, which 
latter passes through the centre of the drum a. Six s[)ider or ladial 



arms b project from the shaft 10 and have at their extremities cast iron 
arcs of circles to which the surface boards of the drum are secured. 
By the arrangement of the mechanism thus described, the drum can 
be driven by powder, for by transferring the belt fropi the loose to 
the fast pulley, shaft i is turned, which, through bevel wheels 5 and 
6 turns shaft 7 and this latter through the medium of spur wheels 8 
and 9 revolves the shaft 10 with drum a to the left. An alternative 
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and more direct method is shown at I'l^c loo which system is cliiefly 
adopted with tlie smaller drums. The same numbers in each 
diagram i(d'('r to sumlar parts. 

'The inside ol the drum a m tlie pi^sition indicated 


Driving 
of the drum 
by Hand. 


at tlie drivin^^ end contains a circular rack n. A 
small adjustable shaft 12 has fixed to it a small 


]>mion wheel 13 and a hand w heel 14 w ith a suitable 
stud 15 f(a- the convenience of tiirnm*^^ the. wheel with shaft 12; 



the teeth ot the pinion wheel 13 can be pressed into arid out of f^ear 
as desired, tluis permittin<^^ of the dium a beiiir; turned by hand at 
will. This method of dmiipir is adopted during the period of 
printing, when changing from one index and scroll to another. 

To each drum there are two indices — one fine 
and the other coarse ; these are fastened to the 
spider arms of the drum as marked at 16; they 


Indices of 
drum. 
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contain ratchet teeth whose nutnber is equal to one or other of the 
scrolls retei red to. A pawloi ‘srolcher’ iS, ('oin enicMitly siij)ported 
on stud 19 fits with its shaip .i^.iiiist the ba^e of am tooth 

wdnch the piintei may select. bAet) tooth on each inde\ is 
conse('uti\ ely numbeied for the full cii cumference and leprc'sents 
the total capacity or nuinbei of scrolls whi< h can be printial on any 
given drum, since the pitch of each iat( het just permits the dium to 
re\ol\e a distance eiju.d to the width of the s( roll jnillc'y. d'lu' two 
indices on each drum are tor the purpose' of emdiling two diflerent 
widths of scroll pulleys to be use'd and cons('(|uently of diflerent 
pitches and hmgths of pile being made. 'The coarsc'r iiul(*\ is used 
wdth a bioader scroll pulley when .1 greater loop or elongation of the 
pattern is reejuired. 

P(jrtions*ot these mdice's or indexes are detached and numberc’d 
as shown at I'lgs. 101 and 102. d'he former is an elevatiini as seen 
from the front of the drum and tin; latter represents a transverse 
section, thus showing that both indexes ai e for med in the same piece 
of metal, d'he finer index contains 648 ratchet tec-th ^vhlle the 
coarser contains only 432 ; these teeth permit the use of scroll 
pulleys which respe('ti\ ely print 648 and 432 scrolls of colour trans- 
X’ersely on the yarn to one complete lexolution of the dium. Put 
by using the odd or e\'en numbers throughout on the finer index and 
numbering the design to corresjrond, a s( roll pulley wPich covers 
the drum in 324 tra\(‘rses may be employed instead of the ()48. 

d'he method of filling the drum is shown at 
Filling the .. , , , , , 

big. 103 which Kqrresents a side elevation together 

with the bobbin stand Near the floor and phu'ed 
immedjately in front of the drum, but on the opposite' side frijrn 
which the printer stands and works, is a small frame 20, which is cap- 
able of holding six or eight (usually six) full bobbins containing the 
w'orsted material, d'he bobbins are shown at 21 to 26. Attached 
to the spindle of each bobbin, is a small tension weight, which can 
be lifted on or ofl the bobbin at will ; during the operation of wnnding 
they always rest on the bobbins and thereby prevent them from 
over running. Tension is also applied to each thread by passing it 
over and under three tension bars not shown, so that as the yarn is 
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being wound on tlie drum it will not be slack. Immediately 
ibove these tension bars and above the stand 20 but jus 
below the centre of the drum is a straight rod 33 known in 
the tiade as the ‘guide bar’; this is supported in brackets; 



projecting upwards from this rod are six finger guides 27 to 32 
inclusive or as many as there are bobbins in the stand 20. Each 
finger guide contains an earthenware eye through which the yarn 
can pass with a minimum amount of friction. The rod 33 is tree 
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to move laterally in either chiection by means of a \v(^rm as marked; 
a wheel 37 fits into tins worm and also contains spur teeth around 
its periphery. Circular motion is imparted to this wheel by a 
pinion chan^m wheel 3S on a sleeve shaft 39 and a tiain of wheels 
operated upon by a spur wheel or a band wheel on the drum shaft 
imparts the necessary circular movement to the sleeve shaft 39. 
This train of wdieels also indicates with the aid of a small clock 
the number of revolutions of the drum and the len;j;th of material 
wound on it. Then with the ('onstant rewolution of drum sh.itt 10, 
shaft 39 and worm 36, the rod 33 is moved across the fai'e of 
the drum, d'he speed of the traverse of carna^^m can be \aned, 
according to the length of yarn reipnred to be printed, by simply 
changing wheel 39 for anothei whecd with 11101 e (3r less teeth as 
circumstances? may demand. Then the reijuired suits and counts 
of yarn are selected and wound from the bobbins on to the juinting 
drum by young women who are designated ‘fillers.’ 'I'lieir work 
consists in first covering tin* whole periphery of the drum with a 
sheet of oil cloth, the object of which is to prevent any loose 
colouring mattqrc^Toin getting on the face of the drum during the 

jf'"' 

printing pfotfess and whn h might otherwise become assimilated 
wdtlidd^r colouring matters used m subserpient printing. Pre- 
pflCfatory to printing,* the filler places the six full bobbins on the 
slide carriage and then takes a treble piece of yarn and cariies it 
about three times across the w'idth of the drum and securely 
fastens it at each end. 'i'he ends of the threads from each of the 
SIX bobbins are now tied to the abo\e piece of thick yarn, at eipial 
distances apart, across the width of the drum which is then set in 
motion and continues to revolve, liy power, until the required 
length of material has been wound upon it which is indicated by 
the clock already referred to. Simultaneously the sliding cairiage 
travels with the six threads until the intervening space between 
each thread on the drum is covered with yarn. If less than a full 
drum is required, then by simply using 5, 4, 3, 2 or i bobbin, the 
width of the drum covered would respectively be | or 

The filler then divides the number of threads which are around 
the drum, into six divisions each containing about 196 threads, a 
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number which corresponds with the numerical revolutions of the 
drum and also the number of bobbins used. Each of these 
divisions is tied separately and is called a ‘liank.’ A lesser or 
greater number of threads and length of hank can be made as 
desired ; but it should be distinctly understood that the whole 
length of the yarn on the drum, represents one pile thread only. 

Tliere are several methods in practice for driving 
the guide bar and imparting the necessary lateral 
movement to it; two only arc liere gi\en, one of 
which is band driven and consequently somewhat 
negative in its action and in this system the clock 
or measuring arrangement is driven independently of the guide bar. 
The other method combines in the same mechanism the traverse of 
the guide bar and the clock index ; it is positively driven by tooth 
gearing throughout and is of more modern application. 

An automatic stop motion is connected w'ith each thread im- 
mediately above the bobbin stand, so that if the yarn should break 
or run olf, during its distribution, the revolution of the drum a is at 
once arrested. 

First method — Fig. 104 is a plan of the band drue 
,, 105 IS an end elevation of same. 

,, 106 ,, ,, ,, ,, the measuring apparatus 

The same signs in each diagram refer to corresponding details, 
portion of the framework is shown at 40, the drum shaft at 
10, the band or small rope at 41 ; a stud 42 is secured to the frame 

40 ; upon this stud a sleeve 39 is free to revob e ; a V cut is formed 
in the sleeve at 43 and also in the drum shaft 10 at 44. The rope 

41 fits into these grooves and is free to drive the sleeve 39 with the 
revolution of the drum shaft 10. This sleeve 39 carries the change 
wdieel 38, which gears into the guide bar w'heel 37. See Figs. 103 
and 105. 

In the measuring apparatus a single w'orm 45 is formed round 
the drum shaft 10; this gears into a worm wheel 46 fixed on a cross 
shaft 47 which is suitably supported by two brackets to the frame- 
work ; near its opposite end it carries a spur wheel 48 which gears 
into and is free to revolve a second spur wheel 49 on a stud shaft 50 


Even 

distribution 
of the yarn 
over the face 
of the drum. 
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about which it is free to turn, 'bhe shalt 50 is carried b) a bracket 
projectin^^ from the frame supports. 'I'o the wheel 49 the indicator 
is attached and since the numlier (d' teetli in tlie three wlieels, 49, 
48 and 49 are the same, one revolution of the drum shaft and dium, 
moves wheel 49 through a distance ecpial to the pitch of one tooth, 
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consequently the product of the number of teeth through which the 
wheel 49 turns and the circumference of the drum in yards, will 
equal the number of yards of )arn wound on the drum from each 
bobbin and this length multiplied by the number of bobbins em- 
ployed will give the total length of yarn, in yards, on the drum. 
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Second method —Fig. 107 is a plan of the essential parts of this mechanism. 

,, 108 IS an end elevation showing the relation of the 

change wheel to the drning and guide bar wheels. 
,, lOij is a Iront elevation of the worm and clock arrange- 
ment 

On the drum shaft 10 is a pinion wheel 51 which greats into 
and dri\es a small spur wheel 52 combined with a bevel wheel 53 
on stud 54 ; the bevel 53 combines with 55 to turn shaft 56 ; this 
shaft is supported by two brackets 57 and 58 ; a bevel wheel 59 is 



secured to the shaft 56 and gears into a second bevel 6(? which 
is combined with the spur wheel 61 both of which are free to revolve 
on stud 62. J he studs 54 and 62 and bracket arms 57 ancl 58 are 
individually secured to framework 40; the spur wheel 61 gears into 
the change wheel 63 which is on the stud 64 in a specially con- 
structed and adjustable bracket 65 ; this change wheel 63 engages 
with the wheel 37 on the guide bar 33 Fig. 103. 

The shaft 56 also carries a bevel wheel 66 which drives bevel •' 
wheel 67 on a counter shaft 68 supported by two brackets as shown 
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to the framework ; the shaft 68 ( ai ries a sin.ijlc woim whi(Mi ;^a.'ars 
into and drives a w'orm w’heel 70 to w inc h tlic (doc k is att<u lu'cl. 

Tlien w’ith the c'onst.int 1 e\ oliition ot the drum, tlu' spur 
pinion w’lieel 51 transmits motion thnnii^h the tr.im ot \\lu'(ds just 
described and produces not only tlu' lus'cssaiy Kitcial tnu cu sc ot tiu' 
guide bar 33 hut simultanecnisly tmns the clock wheel 70 tliioui^h 
the index of wdneh, the number of uw olutions made by llu‘ chum, 
and the total number ot yards wound on it can teachly bc' cletm imiH'd. 

ddie fcdlow'ing example will serve' as an illusli.ition toi eithc-r 
the hmt or second mcdhocl - - 

As^ume a jirinting drum is lillecl from six bobbins and m.ikes 
150 re\ olutions. I'incl the number of ).ircls ot pile yam on tlimns 
of live, six and nine yaids Liicumference lespc'c tiv ely. 

1. 5 yds. drum -- 5 X 150 x 6 4500 yds. 

2. h ,, ,, -- 6 X 150 X 0 5400 ,, 

3. „ „ <; X 150 X tc 8100 „ 

Printing. 

Prior to the introduction of the prc'sent process of jirinting by a 
roller revolving in the’colom box, the cadoiir was applied to the yam 
as it lay waaind on the chum, by means ot straight, long and naiiow 
wooden sticks covered with Icdt at the edges, ddie sticdvs were first 
dipped in the colour recjuired and then apjilied to the.' yarns on the 
colour drum by hand. It is peihaps worthy of note that many 
attempts have been made to antomatually print the colour on the 
yam by a series of parallel bars or sticks, with fc'lt edges ; all such 
efforts have hitherto apparently achievc^d small success. The 
invention and introduction of the drum together with the scroll 
pulley has been a great improvement and is the factor which has 
contributed so largely to the general adoption of this process. 

The printing part of the work is most difficult and requires very 
great care, for should a wrong colour be painted it nvould run all 
through the carpet on that particular thread for its whole length 
perhaps 2000 yards, more or less according to the number of 
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repeats which are bein;:^^ printed. This might result m serious 
consequences for both tlie printer and manufacturer. 

The mechanical operation of actually printing the required' 
colour on the yarn as it circumscribes the perq)hery of the drum is 



performed at the end of the printing drum remote from the driving 
end. The construction of the different mechanisms together with 
their combined action may be illustrated and described as follows : — 
P'ig. no shows a vertical section of the colour scroll and box in 
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to the framework ; the shaft 68 ( ai ries a sin.ijlc woim whi(Mi ;^a.'ars 
into and drives a w'orm w’heel 70 to w inc h tlic (doc k is att<u lu'cl. 

Tlien w’ith the c'onst.int 1 e\ oliition ot the drum, tlu' spur 
pinion w’lieel 51 transmits motion thnnii^h the tr.im ot \\lu'(ds just 
described and produces not only tlu' lus'cssaiy Kitcial tnu cu sc ot tiu' 
guide bar 33 hut simultanecnisly tmns the clock wheel 70 tliioui^h 
the index of wdneh, the number of uw olutions made by llu‘ chum, 
and the total number ot yards wound on it can teachly bc' cletm imiH'd. 

ddie fcdlow'ing example will serve' as an illusli.ition toi eithc-r 
the hmt or second mcdhocl - - 

As^ume a jirinting drum is lillecl from six bobbins and m.ikes 
150 re\ olutions. I'incl the number of ).ircls ot pile yam on tlimns 
of live, six and nine yaids Liicumference lespc'c tiv ely. 

1. 5 yds. drum -- 5 X 150 x 6 4500 yds. 
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Printing. 

Prior to the introduction of the prc'sent process of jirinting by a 
roller revolving in the’colom box, the cadoiir was applied to the yam 
as it lay waaind on the chum, by means ot straight, long and naiiow 
wooden sticks covered with Icdt at the edges, ddie sticdvs were first 
dipped in the colour recjuired and then apjilied to the.' yarns on the 
colour drum by hand. It is peihaps worthy of note that many 
attempts have been made to antomatually print the colour on the 
yam by a series of parallel bars or sticks, with fc'lt edges ; all such 
efforts have hitherto apparently achievc^d small success. The 
invention and introduction of the drum together with the scroll 
pulley has been a great improvement and is the factor which has 
contributed so largely to the general adoption of this process. 

The printing part of the work is most difficult and requires very 
great care, for should a wrong colour be painted it nvould run all 
through the carpet on that particular thread for its whole length 
perhaps 2000 yards, more or less according to the number of 
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'The correspundinf^ reference marks in each of the diagrams 
stand for similar parts. 

The radway on wldcli the carriage is siippoi ted^and travels is 
shown at 71. It rims the full length of the drum and is adjustably 
supported by bolts and nuts at suitable distances apart along its 
length for the purpose of correctly adjusting the scroll roller with 
the drum. 'I'lie tra( k' consists of two lines, a section of which is like 
an inveited V as will be seen in the illustration Fig. iio. The 
carriage 72 is a skeleton frame placed on four wheels 73, 74, 75 and 
76. The colour box 77 filled with colour is placed 111 the carriage 
in the position indicated ; the scroll pulley 78 rests in this box and 
through it runs a shaft ']() on one end of wFich is a small grooved 
pulley 80. I'lie shaft of the scioll pulley is placed in the liee eyds 
of two short levers 81 and 82 on opposite ends of sliaft 83 which 
shaft passes across one end of the carnage; a spring 84 is fastened 
to the base of the carnage and its opposite end exerts a constant 
pressure against the underside of le\er 81 ; a duplicate is correspond- 
ingly arranged and is free to act on lexer 82 on the opposite side, the 
result of which is to keep the scroll pulley in elastic contain with the 
yam on the drum. An endless band 85 is coiled once found this 
pulley and then fastened to fixed supports at the opposite ends of the 
carriage traxerse so that as it makes the journeys backwards and 
torxxards the rope 85 causes the scroll pulley to rex'olxe in the colour 
box and so impart to the yarn on the drum a constant sup[)ly of 
fresh coloui , a small casting 86 rests on the periphery of the scroll 
pulley and prevents any excess of ('olouring matter being c inied to 
the yarn as the scroll revolves ; 87 and 88 are small handles to 
facilitate lifting the colour box into and out of the carriage. 

The parts which produce the alternating traverse of the carriage 
are shown in Figs. 114, 115 116. 89 is a portion of the 

supplementary framework at the driving end of the drum ; an 
extension 90 of this frame at right angles supports a stud shaft 91 ; 
this shaft contains a large spur wheel 92 which is free to revolve 
upon It. This’ wheel receives its motion from a pinion wheel on a 
clutch shaft not shown and the latter carries a single pulley on which 
the belt from the mill shaft is constantly running. A clutch on the 
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pinion wheel shaft referred to, but tree to move laterally, can be put 
into and out of communication with the belt druen pulley at will, 
by means of a band lever attached to it. A cam 93, joined to spur 
wheel 92 is also free to re\'ol\e on the stud shaft 91 and is recessed 
in two places 94 and 95 w'hich aTe diametrually opposed. 

A stud 96 canies a bracket 9; ha\ inj^^ a stud (jS near th(' Ix^ttom ; 
an anti-friction bowl 99 is free to revolve on this stud and is kept in 
rolling; contact with the cam 93. 

A lever arm 100 is on and can revolve round the shaft (ji ; a 
stud loi passes throu'^h this lever from the cam 93 by w'hich means 
the lever is made to revoke; it projects beyond the stud 101 and 
carries near its tei minus a stud 102 , to this stud a connecting rod 
105 is suspended and fri'c to turn ; the lowin' end ot this rod is 
connected by* a loose stud 103 to a sef^ment w'heel 105 which is 
centred and free to turn on stud shaft 106; the teeth of the 
segment gear into a pinion wheel 107 on shaft I0(S supported in 
frame Sg; to this shaft a n^pe pulley 109 is keyed and revolves with 
it ; a strong rope no is coiled around this pulley, the ends of which 
are fastened to the hooks in and 112 at the opposite ends of the 
cairiage 72. A pulley, around w'hich the njpe runs, is arranged at 
the opposite end of the drum from w'hich pulley 109 operates. 

The reciprocating movement of the carnage is obtained as fol- 
lows : — The act of turning spur wheel 92 causes the motion of crank 
100 to be transmitted through tlu‘ connecting rod 103 to the segment 
rack 105 and pinion 107 on shaft 108 thus causing the latter with pulley 
109, rope no and carriage 72 to alternate backwards and forwards 
along the full distance of the drum. The carriage is brought to a 
brief and perfect standstill at each end of its journey, when the anti- 
friction bowl 99 is in either deflection 94 or 95 of cam 93. This 
arrangement allows time for the printer to detach the clutch driving 
mechanism and to turn the drum by hand into position, ready for 
printing the next scroll. 

Assuming that the size of the drum is eq;jal to 
Examples. scrolls and also that one repeal of the design 

to be printed, contains 216 pile threads and 324 wires and scrolls, 
then the design is cut into six longitudinal divisions which are each 

M 
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'The correspundinf^ reference marks in each of the diagrams 
stand for similar parts. 

The radway on wldcli the carriage is siippoi ted^and travels is 
shown at 71. It rims the full length of the drum and is adjustably 
supported by bolts and nuts at suitable distances apart along its 
length for the purpose of correctly adjusting the scroll roller with 
the drum. 'I'lie tra( k' consists of two lines, a section of which is like 
an inveited V as will be seen in the illustration Fig. iio. The 
carriage 72 is a skeleton frame placed on four wheels 73, 74, 75 and 
76. The colour box 77 filled with colour is placed 111 the carriage 
in the position indicated ; the scroll pulley 78 rests in this box and 
through it runs a shaft ']() on one end of wFich is a small grooved 
pulley 80. I'lie shaft of the scioll pulley is placed in the liee eyds 
of two short levers 81 and 82 on opposite ends of sliaft 83 which 
shaft passes across one end of the carnage; a spring 84 is fastened 
to the base of the carnage and its opposite end exerts a constant 
pressure against the underside of le\er 81 ; a duplicate is correspond- 
ingly arranged and is free to act on lexer 82 on the opposite side, the 
result of which is to keep the scroll pulley in elastic contain with the 
yam on the drum. An endless band 85 is coiled once found this 
pulley and then fastened to fixed supports at the opposite ends of the 
carriage traxerse so that as it makes the journeys backwards and 
torxxards the rope 85 causes the scroll pulley to rex'olxe in the colour 
box and so impart to the yarn on the drum a constant sup[)ly of 
fresh coloui , a small casting 86 rests on the periphery of the scroll 
pulley and prevents any excess of ('olouring matter being c inied to 
the yarn as the scroll revolves ; 87 and 88 are small handles to 
facilitate lifting the colour box into and out of the carriage. 

The parts which produce the alternating traverse of the carriage 
are shown in Figs. 114, 115 116. 89 is a portion of the 

supplementary framework at the driving end of the drum ; an 
extension 90 of this frame at right angles supports a stud shaft 91 ; 
this shaft contains a large spur wheel 92 which is free to revolve 
upon It. This’ wheel receives its motion from a pinion wheel on a 
clutch shaft not shown and the latter carries a single pulley on which 
the belt from the mill shaft is constantly running. A clutch on the 
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(when each of the remaining; threads in llie whole desi^oi is 
similarly treated). 

2. Obviously the total number ot scrolls in the \shol(' length of 
yarn on the drum dixided by the miml^er of sciolls oi loops 
in each repeat ot the desij^n lepiesenls the total number of 
ycpt'iiis of pattern tor each pimtin^^ and tor each thiead. 


X lu- 


2^0} rc'jK'.Us «il p.iUc'in 


'I'he printer h.is .i scale board which he c<m attix to his inintnif^^ 
board m such a manner as will pet nut him to mo\e his sc'ale 
across the printing board at will 

^ 'riuue are sexcaal scale bcxirds m use', made to 

Scale Board. 

Sint the ditterent pitches of desi<^m pajua, 'riuis, 
for a desi^m prepared and coloined on point papei which contains 
se\'en points per inch, the scale board is m, irked into dnisions 
of se\en per inch throuj^hout its entire lenj^th so that each 
division on the sc .de will therefore coincide with e.ich hon/ontal 
division in the design paper, wire or row of pile m tlu' carpet, and 
index on the drum. 

.V portion ot a sc ale board IS shown at h'lg. 117. It c'ontains 
seven divisions per mcdi along its Icmgth, is consecutively numbeied 
from top to bottom, and h.is a bevel edge on one sidc‘ a?, shown in 
the section beneath. It is intimded to be used for a (ju.irtc'r board 
design i.r. a design winch repeats four times to one revolution of 
the printing drum. The si/e of the drum is <148 scrolls and the 
number of wires in one lejieat of pattern is 162. d'herefoie the 
scale contains four div isions i to 162, 163 to 324, 325 to 486 and 
487 to 648. 

A portion of the printer’s board containing 14 

Printers threads of the design, on paper 7 x 7, is given 
Board. . , 

at rig. 118. 1 he respective colouinigs are indi- 

cated by the different heraldic colour signs. When the designs 
are long they are cut in two for ccmvenience. d'he scale board 
is then placed over the design board in such a t^JSition that the 
edge of the bevel is close up to the hist or any thread which is 
being printed. 


Printer’s 

Board. 
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The colour used for piintin^ on tlie yarn must he of such a 
consistency that it will not run. It is a mixture of pi^onent colour 
flour and water. I'or each colour in the carpet there is a se{)aiate 
colour box. 'rhe^.e are idled by a }outh whose duty it is to place 
each box of colour in the cariia^^' as reijuired by the printer as well 
as to keep the boxes iilletl with colour. 

Then lia\in^^ j^uit all the colours required the printer bei^ii'if; to 
print, literally paint, commencin^^ iirst with the lif^ditest c'oloui, then 
the next nearest in tone and finally linishin^ wath the tiaikest shade 
of all e.g. If the iirst loop of hf^htest ('olour is opjiosite number 
10 division of Ins scab' board, the printer accordin^dy turns the 
drum and sets the pawl iS, under the index numbeied lo. d'he 
colour box then travels undei the drum, and the scroll levolvinj; in 
this box and c&lour, is kept in rollin*^^ contact with the drum as it 
travels across the width of same, thus leaving; its inijiress of colour 
on each thread winch circumscribes the drum. 'I'hen if this 
same colour next occius opixisite the sixteenth division on his 
scale board, he aciordin^dy turns the drum and h\('s the scolcher 
opposite the corresponding^ index number. I'lien the colour box w'ith 
the scroll returns across tlie drum and prints the same colour as 
before on each thread (;f the drum. If there should be an odd 
number of scrolls of anyf^iven (.olour, the printer luns the colour 
pulley back on a former piint of the same colour. 

The printer thus prc.ceeds until he has trax'elled from the top 
of his board and printed this ( olour on the w'orsted wherever indi- 
cated by the design on this same thread ; but since one revolution 
of the drum is usually ecpial to twice the number of scrolls in one 
repeat of the design the printer proceeds to print this thread over 
again on the secemd half of the thread until the drum has completed 
its revolution; such a board is therefore called a “half board.” 
Whenever the number of scrolls in one revolution is ecpial to 3 or 4 
repeats of the pattern then each thread on the printing board must 
be accordingly printed 3 or 4 times' until the drum has completed its 
revolution; in such cases they would be styled a ^ or J board. 

Afterwards the colour box and colour are changed and the process 
is similarly repeated for this and each subsequent colour as they 
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proceed towards the darkest of all, and until all the yarn is com- 
pletely painted. 



The printer then mo\^es his scale board to number 2 thread 
and proceeds as above to print this thread on his second drum whilst 
the first is being scraped, stripped and refilled. 
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Fij^. 1 19 represents a portion of the design 
r, „ j board (8 x 8) and scale combined. The numbers 
Combined. ‘Tlon^^ the top indicate the pile threads in the 
design and snbsecpiently of the carpet, leckoning 
from the right ; they also indicate the drum number which is being 
printed. The numbers down the right side 1 (‘present the loops or 
wires in the carpet and one scroll in printing and those on the scale 
board coincide with these. The full tlesign contains 2i() loops and 
the index of the drum is 64S. The design on eacdi thusid will 
therefore repeat three times to one re\olution of the diiim. 'The 
scale selected has three duisional sets of luimbets, wi. . i to 216, 
217 to 432 and 433 to 648 ; for the first, second and third iep(‘ats 
ot the design the printer uses the first, second and third div isions on 
his scale res^X'Ctively. In this illustration the scale is placed 
opposite the eighth thread and the printer is now siippos«;d to be 
printing his eighth drum. 


The lightest colour is }(dlow' and he accordingly prints this 
colour fust w8iere\er reciuired through the full length of the design. 
This colour occurs first on the fourth horizontal line ; the printer there- 
fore turns his drum by hand and places the pawl in the index number 4. 
The colour box being placed in position, lie sets in motion the 
carriage containing it and prints the scroll 4 as described. lf(‘ then 
turns to the index 5 and })amts another scroll ot the same colour as 
reciuired by the design. Iveading down the portion of design board 
shown it will be observed that this colour occurs on the 10, ii, 18, 
19, 24 and 25 horizontal renvs ; the printer therefore places the 
scotcher into the corresponding index numbers and prints each 
scroll of yellow separately. The remaining cedours are successi\ ely 
printed *in the order of their delicacy as stated. 


Whenever any of the pile threads are reciuired of one colour 
throughout as is represented by the fust thread which is all green; 
the thread is printed by the scroll pulley as ordinarily and not dyed 
as some would imagine. 

Wdien the drum is only partly covered with ^arn, the colour 
pulley can be removed from contact w ith the yarn on the drum at any 
required point of the tra\ erse so as to cease printing when necessary. 
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When the colour is rolled on to the yarn as it 
Scraping circumscribes the drum, it does not thoroughly 

^ penetrate the whole of the thread and fibre right 

to the drum. Consequently some method must be 
adopted that will thoroughly saturate the pile yarn with the colouring 
substance. This desideratum is satisfied by the simple operation of 
‘ Scraping ’ which is a two-fold process since it not only satisfies 
the foregoing requirements but also removes from the yarn all 
superfluous colouring matter. 

The process of scraping is performed by the fillers who use a 
small vulcanite instrument of the shape as indicated at Fig. 120. 
They are made generally in four sizes and vary from J to 2 inches 




Fig 


120 


in width, to suit the width of scroll. The scraper scrapes each scroll 
or colour separately, and afterwards thoroughly wipes the instrument 
before repeating on the next colour and in such a manner the 
operation is continued until the whole of the colours have been scraped. 
To each full drum hvo women scrapers are employed in accordance 
with the rules of the printers and fillers, which states that “ a filler 
must have a helper for all drums over four hanks.” In front of the 
drum on the filling side there are two upright brackets o, Fig. no. 
A steel bar h fits into these across the front of the druqi which 
serves as a guide for the scraper so that she can scrape the colours 
in a perfectly straight line. 

The process of taking the printed yarn off the 
Stripping. is known technically as ‘ Stripping.’ It is 

important that the yarn be stripped off in hank form and in order 
to accomplish this, the drum is specially constructed as illustrated 
at Fig. no. The drum is represented at a and the central shaft 




at lo. A section 115 of the drum a is supported independently on 
two of tlie spider arms 116 and its duplicate iih' which to^mlher 
with the drum se;^onent are free to mo\e nearer to the centie of the 
drum as indicated by the dotted arcs 1 15' and aKo back a^siin to 
their present position. The spider aims aie each in two parts 
116 and 117 with their duplicates iiti’ and 117'. The uppei 
parts 1 16 and 116’ contain a number of spur teeth as shown ; into 
these teeth a rack pinion loS gears; the pinion is on a shaft up 
which is suitably supported on twa) brackets and a hand wheel 120 
is made fast to it by which means it is made to reeoKe. 'I'his 
shaft up passes to the opposite end of the drum, wlieie it (Airries a 
corresponding pinion to that number u<S which gears into the rack 
of the duplicate spider arm to 116. 

The act ^f revolving the shaft up through its pinion wlieels 
and their gear with the teeth in spider arms 116 and iib', together 
W'lth the drum section 1 15 causes the arms and sc'ction to be lowered 
01 raised 111 the slides of the fixed arms 117 and 117' as desired. 

An additional feature in ( onnection with stripping is that a part 
of the frame supporting one end of the drum sliaft 10, sometimes 
called the ‘leaf,’ can be pulled denvn towards the stripper, so as to 
allows the yarn on the drum to be taken off in one large hank, d'he 
chief features of this arrangement are as follows:- -'I'lie leaf 122 
consists of tw'o uprights and a cioss piece as shown; the upright 
arms of the leaf are hinged to the fraimwvork 121 in the positions 123 
and 123*. On the crosspiece at the top of each arm is a small latch 
124 and 124’ pivoted at 125 and 125' and passing through guides 126 
and 126k The free end of each latch passes behind catches 127 and 
127' respectively. A side view of the catch is separately iiiustrated 
on the r!ght hand side. With the foregoing arrangement the latches 
can be lifted clear of their respective catches and this permits the 
leaf 122 to be pulled forward — as above. Provision is made at the 
opposite end of the drum so as to prevent it from tilting over when- 
ever the support 122 is released. 

The segment 115 of the drum being first lowerec^ the strippers, 
who are usually men, then place two long sticks under the oilcloth 
and so lift it together with the yarn clear of the drum. 
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To each hank is fastened a ticket, or ‘tally,’ with a number on 
it. This number corresponds with the number of the pile thread on 
the desif^n paper from which the printer has selected his colours. 


Steaming after bein^ stripped is placed on a net 

work of string secured to four sides of an iron 
frame. A series of such networks in frames are arranged in tiers upon 
an iron carriage; a complete cariiage contains about 30 hanks or 
drums, which is wheeled into a large double walled iron steam 
box ; this box is then securely closed and bolted to prevent any 
escape of steam. The temperature is kept very high and there is a 
considerable pressure of steam both in the inner box and also in the 
cavity between the iron shells, d'he combined action of the heat 
and steam pressure tends to permanently ‘ fasten ’ the colours. The 
operation lasts about half-an-hour. Some manufacturers prefer to 
lay the printed hank upon a bed of sawdust or seeds m trays instead 
of string, which method obviates any tendency of the colours to 
droj) from the hank in the upper tiers upon the hanks on the lower. 


After steaming, the luanks are placed upon a 

Washing, hooked piece of metal which is fixed to tlic end of 

Drying 

and Winding suspended beam, driven by a crank. Idiis beam 

swings to and fio immediately o\'er a tank con- 
taining a constant supply of clean water with the hanks immersed 
in it. This process cleanses the worsted of all superfluous matter, 
;tfter which it is packed in an Hydro Ixxtractor wdiich revolves at 
2000 revolutions per minute and partially dries the worsted, the 
drying process being completed m a suitable stove or chamber 
heated b^ steam. The next process is to wind each hank on double 
headed bobbins ready for the ‘setters.’ The hank number is affixed 
to each bobbin so that the setter wall know' to which part of the 
design it belongs. 

The object of these combined operations is to 
arrange the coloured and figured pile threads on 
the wxarp beam in such a way that they correctly 
fit wdth each other so as to form the pattern that 
has thus far been sectionally printed on them. 


Setting 

and 

Beaming. 



TAPI.STin CAKPLTS. 


187 

The mechanism desij^mecl to accomplish this lesiilt illustrated 
at Mf^s. 121 and 122. The formei lepiesents a sectional ele\ation 
of the bobbin stand, the uarp beam and staiul incliidin}j^ the 
intermediary parts. The latter represents a pl.m ol the samtc 

The stand, which is lepresented at \ consists of sexeral tiers 
of iron plates n with npii^dit pe-^^s on which the double htMd('d 
bobbins c are placed contammj^^ the pimtt'd )ain i'. 'The bobbin 
frame is supported on loin stion^ iron lei^s 1 ctic h ot which ('ontains 


Tik is-‘ 



a rack^pinion r ; these ht mto^a rack c. se( urel) fastened to the 
floor; on this rack, the bobbin stand a, top^ether with its full 
complement of bobbins and yarn is tree to tra\el to and fiom the 
w’arp beam. The threads n pass from the bobbins under oro\er 
guide rods h and through a reed i, then between tw^o clamp 
boards k and j; the bottom board J has two groo\es and the top 
has an equal number ot ribs which just fit intci these grooves ; 
the board k is clamped down by means of adjustable screw's, The 
material then passes over i which is a setting board and contains 
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two grooved lines m and n to facilitate the correct setting of the 
pattern. The threads are now carried over the length of the frame 
through the splits of the second reed o (one for each split or 
dent) between a second clamp p and q which are respectively 
similar to J and k, and forward on to a warp beam r, the danges s 
of which are set just the width of the warp in the reed; the gudgeon 
ends 1 are suitably supported and free to revolve in the bearings 
of stand u. The guide rollers h, the reed i, the clamp j and k and 
the setting board i. are supported by two brackets one at each end 
of the bobbin stand. 

^ Each thread ha\ing now been carried forward in 

Process. 

pioper order to the warp beam the clamps p and o 
are screwed together and the bobbin stand is moved to its furthest 
point from the warp beam. 'I'he setters then adjust and manipulate 
the threads across the setting board i to suit the pattern. This, 
they manage very readily through constant practice, knowledge or 
familiarity with the design. The guide lines m n materially assist 
in this operation. The clamps j and k are now screwed togetner 
whilst those of p and q aie opened. The length of warp thus 
adjusted is wound on the warp beam by hand, during which operation 
the bobbin stand a travels along the rack g together with its full 
complement of bobbins and all parts fixed to it. The operation for 
each new length is similarly and constantly repeated until the whole 
of the material has been drawn off the bobbins and the warp beam 
filled. This work is usually performed by two women setters, 
though occasionally one woman is sufficient, particularly for narrow 
“ stairs.” 

The pile warp with the pattern in an elongated form upon it, is 
now ready to be put into the loom and woven. 

The Loom. 

A Tapestry loom vanes but little from that of an ordinary 
loom used in weaving plain goods if the wire mechanism be excepted. 
The width of a Tapestry carpet loom is not confined to 3/4 or 4/4 as is 
generally the ci^se in Brussels. There are several reed widths used 
of which the following are typical 3/4, 4/4, 6/4, 7/4, 9/4, 12/4 and 
16/4 (sixteen quarters). 
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All 5/8 stairs and widths of carpet less than 3/4 are w'o\’en in 
the three quarters loom. 

Most of the 3/4 looms are driven dircit on to the crank sliaft 
but compound drivm^^ has to be adopted foi the broadei widths. 
The method illustrated and expkuncd m connection with Ihussels 
Fig. 38 is an example of the compound plan usiudly adopted. 

The average speed of a thiee-(|uaiters loom is cS6 to 87 picks 
per minute or 43 to 44 wires as coinpanal with 30 m Hiussels. 

Shedding shedding apparatus for ground, stiifler and 

print warps reijuires only three heald shafts 

I Thread small chain drawai through the second heald. 

I M ,, ,, ,, third ,, 

f I n stuffer warp ,, ,, tirst ,, ^ 

( I print ,, ,, ,, ,, ,, ) 

The heald used for print and stuffei contains tw'o eyelets in each 
mail arranged as shown at log. 123 page igS. 'I'he stulfer vvar[i is 
drawn through the lower hole v and the print w'arp through the 
upper round hole n. The lowei hole \ is a long slot and when the 
heald is dowm, the stufler warp lests ag.unst the upper portion of it. 

A reference to the cross section at I'lg. (/> slunvs that as in 
Brussels there <ire two shots of weft to one win‘ and also two jiicks 
of weft in each shed. 'I'ln; he<ilds are controlled by three positive 
tappets; the two used for the small chain are the same as those 
illustrated at Ihg. 43, page 89 ; that used foi the stuffer and print 
yarn is similar in construction but it has to lift its heald shaft 
higher and commence to rise a little m advanc-e of the* small chain 
shaft, but they both complete their traverse at the same tune or other- 
wise the stuffer and print shaft must make its changes m less time. 
This is to enable the print warp to foim a shed for the wire, above 
the upper division of the small chain. The long hole a through 
w'hich the stuffer w’arp passes does not begin to exert any upward 
movement upon this thread until the print warp has been raised 
somewhat. % 

There are four shots to each repeat of ii>ciive structure. 

First pick — single shed : 
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Lift No. 2 healcl with odd threads of small chain and insert first 
shot of tilling. 

Second pick - double shed : 

Lift No. 3 heald with even threads of small chain and No. i 
heald with staffer and piint warp, insert second shot of filling 
in the bottom shed and wire in the top shed. 

Third pick -single shed : 

Heald No. 3 remains up with even threads of small chain ; insert 
the third shot of filling over the print and staffer w'arps and 
odd threads of small chain. 

Fourth pick— double shed : 

Lift heald No. 2 with odd threads of small chain and heald No. i 
with print and staffer, insert w^eft and wire as for the second 
pick. The above older of shedding is repeated until the 
required length of carpet has been woven. 

'I'he most satisfactory method adopted is from 
the low shaft as shown at Figs. 49 and 50 and 
described on pages 102 and 103, but whenever the 
switch or trough wire motion is applied it is usual 
to pick from the crank shaft. One of the chief advantages in 
picking from this shaft is the possibility of getting a sharper pick. 
The arrangement consists of tw'o tappets one at either side of the 
loom ; each tappet contains one picking nose, which is set parallel, one 
with the other. The shaft d Figs. 49 and 50, page 103, which contains 
the picking tongue c is modified and inclined at an angle of 45° down- 
wards towards the base of the picking stick h ; the bent lever f on 
shaft D is shaped so as to combine and correctly mo\e the picking 
stick H parallel with the shuttle box. The picking tappets are free 
to strike simultaneously against a picking tongue on the cross shaft 
to which each respective picking stick is attached as in Fig. 77 page 
132 ; but the picking tongues are alternately moved into and out of 
striking range of the tappet noses, consecjnently the pick is delivered 
from alternate sides of the loom as is necessary. 

Wire Motions. 

The chief feature about a Tapestry carpet loom is the wire 
motion. The speed of these looms being greater than Brussels and 


Picking from 
Low and 
Crank Shafts. 
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Wiltons, (since there is no jjicquard machine) a wire motion must 
be used which will permit of a eater speed tlian tlie wire 
principle previously described, d'here are numerous wiie motions 
in use, the Moxoii principle bein;j^ lar^^ely adopted in this class of 
weaving. Tliere are two varieties of this ariangement, \i/: tlie 
“switch” and “trough.” b'or wade looms tlie Dobcross “lope 
and pulley ” wire motion is specially adapted. 

^ . . d'he essential h‘atures of the sw it< h w ii e mec han- 

Switch. 

ism are set forth in the tollowing diagi<immatic 

illustrations. 

Fig. 124 represents a plan of the switch with the t.ible on v\hich 
it works and also of the wire box. 

Fig. 125 show's a longitudinal section through the switch and 
table. 

Fig. 126 is a transverse section through the switch, table and 
wire box. 

Fig. 127 shows an end elevation of the tappet and lever 
connection for producing the reciprocating movement of the wire 
box and wire. 

Fig. 128 is a \iew of the same as seen from the front of the loom. 

The sw'itch is adjusted on a iixed iron table, placed olT the light 
hand side of the carpet and partly in front of the shuttle bo\, remote 
from the drnang end of the loom. I'he switch is represented at \ 
and the table at ii. The top of the table is planed out or recessed 
to the same sh.ipe as the sw itch but slightly larger to allow suflicient 
room for the latter to move freely in a horizontal direc tion along it. 

A scjuare iron block c i^ pivoted fast into the table at the broad 
end of the swatch as shown in the longitudinal section. A secticm 
of this block is cut away from the under side of one end and a 
corresponding section is planed from the upper side of the swatch. 
The block rests over the switch at this place as illustrated and 
thereby tends to prevent the switch from lifting on the table. 

A screw d is passed upwards through the table and into the hole 
cut out of the swatch at v . ; this hole regulates anil prevents the 
switch from moving too far. 

The small spaces between the switch and the recessed sides of 
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the table serve as guides for controlling the wire during its insertion 
into the pile shed or its withdrawal; f represents the guide lines for 
the insertion and g those of its withdrawal. 

Two holes H and ii* are cut out of the table immediately 
underneath the switch a ; near these holes are two studs i and 
1' fixed into the table and projecting dowmwards ; two stud pins 
j and .1' are fixed into the switch also downwards and through the 
holes H and h*. Two Hat springs k and k‘ are coiled round the 
respective studs i and i' and then passed through narrow slits l and 



Fig 124 


which represent their points of elasticity ; the free ends of 
springs k and k' constantly press against the stud pins J^and in 
the switch ; the former tends to keep the terminal end of the guide f 
and the latter the terminal end of the guide g in close contact with 
its respective recessed side of the table. But at the same time the 
opposite ends of the guides are open where the wire enters and along 
which it travels during insertion or withdrawal. 

The wireyis inserted and withdrawn by means of a hook box m 
which is free to slide along and over the switch and table. A ‘ die ’ 
is cut in the table at n and a projection on the underside of the hook 
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box fits Into this die and is free to slide alonj^^ it and so the coirect 
position of the hook box is maintained. 

At the end of the table near the carpet, a thin steel plate o is 
fixed which limits the distance ot the traverse of the wire. The 
wire head is shaped to fit this plate, and as the carpet is wo\ en 

and taken up, the wires are f^radiially carried alon^^ it from the back 
to the front of the table into line directly opposite the ^oiide line g 
and hook v which pulls the wire out of the carj^et. 

The shape of the wire head is shown at o, the blade at r, the 
body of the wire at 12 and a projc'ction at 13 foimsaspace between 
it and the blade; this is the space into which the thin plate o just 



fits: the hole 14 in the head is so made that the hook p can fit into 
it w'hen it is necessary to withdraw' the wire. 

The wire blade may be compounded and formed at the end of 
the wire or it can be made se4)arately and attached to or detached 
from it when reejuireid to be sharpened or replaced by a new blade. 
In the illustration the blade r is shown detached. 

A portion of the end of the wire head is removed as at 15 and 
into this space the front of the wire box fits and is thereby free to 
move the wire foiavard into the pile shed as rerjuired. 

The wire box travels to and fro along the table oi^ce every tw^o 
picks ; the front of the box fits into the recess 15 of the wire head 
and thereby pushes it forward along the guide f. This arrangement 

N 
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permits the wire liead to slide across the hook box m, simultaneously 
with the traverse of the latter up the table, with the ware in the 
inclined ^uiide f. 'I'he free end of the ware is caught and 
supported by a suspended lever which moves backwaids and 
forwards in sympathy with the insertion and withdrawal of 
the wire on exactly the same principle as lever 20 in Fig. 
3(S, page 104. With the forward movement of the wire box 
the inclined side of the hook presses forward against the wire heads 
until the shoulder of the hook p has passed beyond the hole 14 , then 
as the wire box returns the hook just fits into the hole 14 of the first 
w'ire head and therefore pulls it out of the carpet along the guide c. 


Driving 
of the 
Wire Box. 


The reciprocating movement of the wiie is 
acijuired as follows, h'lgs. 127 and 128 

A small pinion a is k'oycd on the crank shaft h 


at the opposite end from the driving pulleys; this 


pinion whet'l gears into a spur wheel c four times Us si/e , the 


wheel c is fixed to the low shaft d which tlunefoK' makers one 


revolution to hnir of the crank shaft h. The shedding tappets, not 
shown m tins illustration are secured through the wheel t to the 
shaft d. Near the end of this shaft a disc plate e is secured : 
placed on the same shaft and secured to the plate e is a large positive 
tappet /, which can be adjusted to suit the timing of the insertion 
and withdiawal of the wires. 


A treadle lever g is fulcrumed to the stud h\ an antifriction 


bowl i IS free to revolve upon the fixed stud j in lever g. 


The bowl i works between the inner and outer cover rings 
of the tappet / ; the free end of the lever g is connected 
by a loose stud k to an upright connecting and lifting rod / ; the 
lower end of this rod is joined by a second loose stud in (at light 
angles to that of k) to a short lever n ; without these loose studs it 
would be very difficult to lift the shaft n at right angles to that of 
treadle lever g. The short lever n is fixed to a short shaft o which 


is supported in suitable bearings p and ; to the shaft 0 an upright 
lever is secured as illustrated ancl its upper arm is joined by a loose 
stud r to a short connecting rod / ; through the opposite end of 
this rod a stud s passes into the side of the wire box m. 
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With the constant re\eliition of the low shaft 

Action of the taj'ipet / ojKa.ites upon antifi iclioti howl i so 

Mechanism. i , n i i i i » 

as to Jill tile tuM(l]«‘ tlie last tliiouf^li 

stud k real / and stud e!(‘\ates ilu* le\er u wliu h llius turns sh.ift 

0 counter clockwise (I'l.e:. ‘H^d so the le\er »/ tlirou<^di its 

connections de^crihed, puslies loiwaid the wiie 1 h)\ m, whiidi 

bein^^ in ( los*' contact ^\Illl the wiu' ecu lies it loiwaid up tlie 

f4uid(* I' into the pile slieii. (I'lc;. liji. 

The re\eis(' niotioii is obtained In tlie ch'piessiu^ action of 
the tappet on the toMclle hnei c- It 'mH be obseued lioin the 
shape of the tap[)(‘t that it ehnales and dcjiiesses the tU'adle le\er 
Iwa.t' to e.ich rcnolutioii i.c. om c‘ foi e\(‘iy two picks oi welt 
as rcMiuired by the \\e.i\e sttuctuie ol tlie carjiet. 



I'lK 




It nii^ht be pointed out luu'e th.it aj^plu.itioii of power to the 
wire niechanisiii has to be tiaiisniilled Iroin tlie driviiif^^ jailleys, 
throue^h the eiank shaft to tin* opposite (‘iid of the loom and then 
throu^di pinion wheel a sjuir wheel c and all the described niechanisin 
illustrated at Fik‘^- J27 and 12S, before it reaches tlut wire liox which 
it will be obseincd is a lon^^ distance Iroin the initial power of 
applicat'on. 


d'lie parts cT ineehanisin which are necessary to 

Trough 

Wire Motion illustrate this principle aie sketched at h'lf^w 129 
which represents a plan of the table and trough — 
the trough in this motion replaces the switch a in Fig. 124. A 
]e\er i is fiilcrunied to a stud 2 fixed into the table ;^a groo\e 3 is 
formed in the lever i of sufficient width to permit the traverse of 
the ware head along its passage; near the centre of lever i an 
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permits the wire liead to slide across the hook box m, simultaneously 
with the traverse of the latter up the table, with the ware in the 
inclined ^uiide f. 'I'he free end of the ware is caught and 
supported by a suspended lever which moves backwaids and 
forwards in sympathy with the insertion and withdrawal of 
the wire on exactly the same principle as lever 20 in Fig. 
3(S, page 104. With the forward movement of the wire box 
the inclined side of the hook presses forward against the wire heads 
until the shoulder of the hook p has passed beyond the hole 14 , then 
as the wire box returns the hook just fits into the hole 14 of the first 
w'ire head and therefore pulls it out of the carpet along the guide c. 


Driving 
of the 
Wire Box. 


The reciprocating movement of the wiie is 
acijuired as follows, h'lgs. 127 and 128 

A small pinion a is k'oycd on the crank shaft h 


at the opposite end from the driving pulleys; this 


pinion whet'l gears into a spur wheel c four times Us si/e , the 


wheel c is fixed to the low shaft d which tlunefoK' makers one 


revolution to hnir of the crank shaft h. The shedding tappets, not 
shown m tins illustration are secured through the wheel t to the 
shaft d. Near the end of this shaft a disc plate e is secured : 
placed on the same shaft and secured to the plate e is a large positive 
tappet /, which can be adjusted to suit the timing of the insertion 
and withdiawal of the wires. 


A treadle lever g is fulcrumed to the stud h\ an antifriction 


bowl i IS free to revolve upon the fixed stud j in lever g. 


The bowl i works between the inner and outer cover rings 
of the tappet / ; the free end of the lever g is connected 
by a loose stud k to an upright connecting and lifting rod / ; the 
lower end of this rod is joined by a second loose stud in (at light 
angles to that of k) to a short lever n ; without these loose studs it 
would be very difficult to lift the shaft n at right angles to that of 
treadle lever g. The short lever n is fixed to a short shaft o which 


is supported in suitable bearings p and ; to the shaft 0 an upright 
lever is secured as illustrated ancl its upper arm is joined by a loose 
stud r to a short connecting rod / ; through the opposite end of 
this rod a stud s passes into the side of the wire box m. 
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A verticil] section showing the essential features is supplied at 
I'i^^ 131. A portion of tlie tiainework is shown at i ; the stulTcr 
warp beam 2 is supported in two brackets one of which is shown at 
3 ; to a fixed stud 4 one end of a chain 5 is secured which is then 
coiled once round a pulley at tiie end of the wai p beam 2 and 
hooked to an adjustable bolt 6 which passes tliiouf^h tlie lever arm 7 
compounded with a sleeve 8 ;iiid a second levtu (j ; llie sleeve is 
supported and free to tuin about an adjustable stay rod 10 which is 
suppoited to both ends of the loom fnime. A loose loller shaft ii 
stretches across the loom and rests upon the arm ot lever (j and its 
duplicate on the opposite side of the loom ; to each end of this roller • 
shaft a half moon lever is securi'd, one of which is shown at 12; from 
this lever a chain 13 is suspended and hastened to a lever 14 which 
is lulcrumed to the loom supports by a stud 15, and a heavy 
adjustable w'ei^dit 16 is placed on it; the warp 17 from the beam 2 is 
now passed behind the stay rod 10, in front and ov er the roller shaft 
II and forward to the healds. 

Immediately the healds pass the centre, the warp 

, , tiiditeiis particularly the bottom shed, wliich 

the Mechanism. ^ t j 

therefore exerts pressure on the roller shaft 11 and 

tends to pull it towards the healds; the lever arm 7 then recedes 
shf^ditly and thereby releases the tension in the chain 5 ; the beam 2 
is consequently free to let off a small length of w'arp 17 ; the weight 
16, operating Iw its own gravity upon the lever and through chain 
13 upon the half moon lever 12, prevents any undue forward move- 
ment of the lollei shaft ii and also brings it back to its normal 
position as the pressure upon the warp by the healds is released. 

A duplicate set of mechanism controls the warp beam with the 
small ahain ; the numbers i' to 17’ refer to corresponding parts. 
When the going part is exerting its pressure against the fell 
of the carpet the warp roller ii is firmly gripped by a brake 
appliance similar in principle to that illustrated from 24 to 29 
I'lfJ- 54. 112. 


Tension on 
the 

Print Warp. 


The system of regulating the print W'arp is 
illustrated at Fig. 132 which s^ows a vertical 
section through the essential parts of the mechan- 
ism. This arrangement is negative in its action. 
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The warp beam is represented at 21 and a stud 22 is fastened 
to the loom supports ; to this stud one end of a thin iron band 23 
is made secure and then the free end is coifed one and a half times 
around a pulley fixed to the end of beam 21 and terminates in the 
form of a bolt which is threaded and passed throu^di an ‘ eye ’ bolt 
24; this eye bolt is fastened to an iron plate lever 25 called the 
letting olT lever which is centred and free to move aliout the fixed 
stud 26. The lever 25 rests upon the free end of a lever 27 
compounded with a sleeve 28 and a swing lever 29 ; the sleeve 28 
is on and free to turn about the shaft 30 which passes acioss the 
back of the loom and is fixed to the frame supports. The swing 
lever 29 supports the swing shaft 31. I'he tension o( tin* iron 
band 23 on the warp beam 21 is regulated by adjusting tin; nut 32, 
behind the eye bolt 24. A weight 33 is placed on the lever 25 and 
can be adjusted to increase or decrease the pressure on the non 
band 23 at will. I'he print warp 34 is {)assed from the warp beam 
to and behind the fixed shaft 30, then over and m front ot the 
swing shaft 31 and forward to the liealds. 


Immediately the hcalds pass the centre, the warp 

Action of the tightens and with it, pressure upon the swing shaft 
Mechanism. ... 

31 ’increases, thus causing it to move inwards to 

the left and in sympathy with sleeve 28, and so to elevate the lever 

27 w'lnch in turn operates upon and elevates the lettmg-off lever 25 ; 

by this means the pressure on the ends of the warp beam 21 of the 

iron band 23 is somewhat relaxed, while the tension on the warp 

causes the w-arp beam to turn slightly and so give ofT some of its 

warp. The weight 33 prevents any undue elevation of the letting- 

off lever and also increases the tension of the iron band 23 when 

the healds are passing each other and the lay of the going part is 

just beating the weft and wire into the carpet. 

The method of taking up the carpet is positive 
^IposHive being similar in principle to Figs. 61 and 62 page 
1 1 7, but the motive power is derived direct from 
the crank shaft instead of from the bottom shaft, as hi the foregoing 
illustrations. 
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Designing and Colouring. 

The designs are first sketched, then coloured on specially ruled 
paper of sizes which accord with the required pitch, fineness or 
number of points in the carpet on exactly the same principle as for 
Brussels or Wilton. The length of pattern is determined by the 
circumference and scroll capacity of the drum, together with the 
number of loops per inch required in the carpet r.g. If the capacity 
of the drum be 1072 scrolls and the pitch of the carpet required is 
eight points per inch, then the greatest length of pattern which can 
be printed on this drum is represented by dividing the number of 
points per inch in the carpet into the scroll capacity of the drum, 
thus ; — 

Scroll capacity of the drum < 

— — Length of pattern. 

No of points per inch in carpet 

1072 

=- i3.pnches = 3:^ 

8 

And with 7 points per inch the length of pattern would be equal to • 
1072 

= 153 inches = 4.^ yards 

7 

Any pattern whose number of wires in one repeat is a measure of 
the scroll capacity of the drum can be made and subsequently 
printed upon it thus: — J, J and ^ of any of the foregoing patterns 
would contain 536, 268 and 134 wires in each repeat of pattern 
respectively. The same facts relate to other drums of different 
capacities. 

In respect to the width of pattern there is, like colour, absolutely 
no limit, but it is advisable to keep the number of threads as well 
as colours within reasonable dimensions. 

The outline of each colour in a Tapestry carpet is not well 
defined since the edges of the colours run, more or less, into each 
other in the carpet, due to printing of the pattern on the yarn before 
weaving. Even though each section of the pattern has a tendency 
to associate wi/h its adjoining colour, gradation cannot be success- 
fully and methodically attempted ; it is therefore better to keep each 
section of pattern and colour distinct on the design paper. The 
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colours in Tapestries sufTer considerably in the printing piocess, 
because the darker shades run into them most readily and so rediu'e 
their tone. In order to neutralise this tendency it is essentad that 
the lighter colours should occupy a relatuely gieater area on the 
design paper three ‘ cords ’ of wlnte or two cords of yellow, to one 
cord of black, dark blue, green or brown are estimated to piodiue 
a satisfactory stripe, because when these are w()\en their (ontrasts 
are considerably reduced. 

1 hrough lack ol knowledge on this point many otherwise good 
designs are rendered worthless and the designeis completely fail. 

(Greater skill is required fot draltiiig and ('olourmg this ckiss of 
designs than for any other on account of the tendency of the 
colours to bleed and because of the great heat (al)0\e boiling) to 
which the colo’ured yarns are subjected dining the steaming process, 
which seveiely tests the fastness of the colouring material and tends 
to change the hues. 

Another fact which must be considered is the shrinkage of the 
print yarn during steaming which must be regained in the weaving. 

Usually the weaver is siipjdied with a ‘match’ stick, which 
he uses constantly throughout the length of the warp ti; ensure the 
production of a uniform length of pattern on the whole of the carpet. 
Various registeiing and tensioning devices have been attempted for 
regulating the warp and causing the pattern to run evenly. 

The pattern for cut or X’elvet I'apestries some- 
Yelvet Pile n i ^ m • i . 

Tapestries called “Axmmster 1 apestry is printed in 

exactly the same way as for the ordinary or looped 
pile structures already described. 

The structure of the foundation fabric and method of binding 
the tufts of vel\et should bear the same relation to the corded or 
looped pile as W’ilton does to Brussels x.e. there should be three shots 
of filling weft to each wire in the velvet, as compared with i.vo in 
the corded carpet. But this important condition is not always 
adhered to. Figs. 136, 137 and 138 are illustrations i)f both \elvet 
structures ; the first represents a ‘ tw'o shot,’ the second and third are 
each ‘ three shots.’ In Fig. 137 the tufts are wrapped about txvo weft 
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threads but in Fig. 138 they are wrapped about one thread of weft 
only. In each diagram the small chain, stuffer and pile warps and 
filling weft arc represented at a n c u respectively. 

Sometimes velvet pile Tapestries are made in ‘double pile’ 
looms. These looms are capable of wea\'ing two carpets together 
face to face, in the prodiu'tion of which they usually require two 



^ \a/ ^0 \i/ \a/A 


B 

B 





ground and stuffer warps and one pile or print waip which inter- 
weaves with the warps and wefts of both tiie upper and lower 
carpet bases. 

The pile l^ies evenly between the two carpets and is automatically 
cut in the loom by a knife which travels across and between them 
once for every two shots of filling. 
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1 he preparation of the pile \arn tojjjether with the method 
of printing the pattern upon it, ls identical with the piiiicijdes 
described and illustrated in the pie<t*ding pagt's, except that a scroll 
pulley of double width is used in order to print the pattern wide 
enough to suit the double length of pile necessanl\ recjuired. 

„ \\’hene\ er the pattern has becMi punted on the 

Squares 

and Rugs thieads, whether singly or colh'cli vc'l} , the 

side hordeis and cornets m d'apesti y t ai jK'ts may 
he wo\en from tlu' same printed watt) tinning one* ot the 

W’arj) beams round. With this arr<mgement both sides of thecaipet 
are wo\en in the same dnection, which is a considerable ad\.intag(', 
especially if the loops arc cut and a \ el\ et 'I'apestiy S(|uai e is rcsjuiied 
since the fur all lies in the same diiec tion. d'heK' is a further ad- 
vantage in beiifg able to produce a smalltu number ol (aniets at the 
same ratio of expense as obtains m the production ot tlu' laigta 
fiuantity and whicdi also avoids the necc^ssily of making a laiger 
number of carpets than is sometimes nca-essaiy. 

Printing the Pattern on the Woven Carpet. 

Prior to the actual piinlmg process, the caipet is ptc'patcal by a 
s})e( ial damping solution. It is then clued rapidly by running it 
o\er hot cylinders, after which it is ic-ady tor the a|)])]icalion of the 
colouring material. 

There are se\ eral de\ ices lor st.imjimg the pattern m dilferc-nt 
colours upon the carpet attei it has been wo\en. d'he tollowmg 
diagrammatic illustrations are sufficient to demonstrate the general 
principles ot this process, which is api)hcable to either the ordinary 
loop or velvet pile. 

lag. 133 IS a vertical section of the printing machine. 

lag. 134 is a section ot the engraved printing drum. 

lag. 135 shows a similar section w'hen charged wuth colouring 
material. 

The chief parts of the mechanism may be described as fol- 
low’s : — • 

A represents a large pressure drum, which is free to revolve in 
suitable bearings. The carpet ii revolves with this drum — loops 
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outwards ; c represents the en^^raxed printin^^ roller which is free to 
rotate, with ‘several tons perpendicular pressure contact, against 
the face of the carpet ; a colour feeding roller d rotates in the 
colour of colour box i: and also against the pattern printing roller c 
and thereby keeps it constantly siipj'ilied with colour. 


133. 



A lever scraping de\ ice is shown at r ; it is ai ranged to bear 
upon and scrape the surface of the printing roller c by which 
means all the superfluous colour is removed. An endless thick 
blanket g is interposed between the carpet’ and the surface of 
the pressure drum a and around the roller guides ii. A washing 
device as arivanged at i constantly cleanses the blanket from any 
colouring substances which it has acquired during its journey between 
the drum a and pressure of the colour printing roller c, through the 
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rpet K. I'his hKinket lends to e(|iKilise the presMiie l)(‘t\\een 
j drum A and printing rollei c npt)n the cati)et. 

Duplicates of jxirts r o 1 and i aie shown at c' to i c •" to 1- 
d to i-\ for prlntinj^^ additional ('olouis. 

The carpet h is placed in .1 stand ,1 and a r(dler shall k k'sIs 
on it ; a senes ot tension bars are shown at l o\ei which llui 
'pet passes and is re_Ltul.ited as it tia\els fotwaid to tlie piintin,Lt 
ifration as seen in stand m. 

After the ('at pet le<i\ es the List printim; lolL'r, stiMin is tieely 
)wm throu<^di the lace and haclv ot it from })eiloialed steam pipes 
at o, which ate about one inch aiA'ut and (lose to the (aijtel on 
her side. The objia t (jt sti'amin*^ is to tastim the* ( olouis wlmh 
\e just been ])tmtc‘d on the pile _\<un. 'J'he I'aipet is lu’st jtassed 
di‘ the ^uide v'ollers \ and then run o\er hot (\ lindeis until .ilxait 
If city and completed in a sti'ani (hambei, wheie tlaw aie 
Dosed for about one bout. 

'bhe bac'k ot the caip(‘t is stilLaied by runnin;; it o\ei a biush 
ich uwolves in a mi\tui(‘ ot state h and ^lue, eithei beloie or 
er pnntini^o 

I'he patlein rollers ( aie made ot ( opj'in and tlu'u* is one 
inder reijuired tor each loloiir. 

The section ot tlu' desi^^n tor an\ partu iilai colour is markial 
: by the en^^ra\ er on the sur tace ot the coppeu' c\ hndei and tii st ( ut 
t to a depth (jf alxiut (uie-si \teenth ot an me h and ))ieteiably 
eelled at the cci^^es of the hj^Mue; deepei c uts ate afterwards made 
the form ot cells ot a total depth ul about one thirty-sei ond cT 
inch and from A-,- to j',, ot an mi h m diametia and about of .m 
h apart, d'he edites ot the cells aie als(j biwelK'd. Tlu'se c ells 
cups Are desi^mecl to hold the ('olourin^^ matter, into which 
; pile loops aie subscMpienlly pressed. Sections ot this jirinliii'^^ 
ler are shown at I'l^^s. 134 and 135; the en^"ra\in^^ o is sunk 
ow^ the surface and holes k below' the en,4ra\m^^ are made for the 
rposc of holdin^^ the colour as seen m the latter tigure. 
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Axminster Carpets. 

Axminstkrs belong to the richest and costliest of machine made 
carpets. They were originally made at Axminster in Devonshire 
early in the latter half of the eighteenth century on hand looms and 
afterwards at Wdton in Wiltshire, but now they are produced 
almost exclusively on power looms in many parts of this and other 
countries, Halifax and Kidderminster in ICngland being notable 
centres; the names given to the various caipets, which formerly 
indicated the locality where they were made, no\^ only ser\e as 
marks of identification. The Axminster power loom is an American 
invention ; it was introduced into England in the year 1878 and 
gave a tremendous impetus to the carpet industry of this country. 

The above carpets belong to the tufted or velvet pile class, and 
are unlimited and unfettered m variety of design and colour, being 
usually made from superior qualities of figuring material, which thus 
permits the display of brighKand cheerful colour schemes. Ordin- 
arily they are woven without the aid ot a jacquard machine ; all the 
pile material is lofty, being cut to a considerable length and woven 
closely — comparatively. Each tuft is utilised for figuring and is dis- 
played on the surface as a definite and distinct colour ; there is no pile 
material stowed away in the body of the fabric ; usually a standard 
grade Axminster contains from 50 to 60 points per square inch. The 
figured design is produced by the combination of these differently 
coloured tufts in masses great or small to suit the requirements of 
the pattern. 'fhese are the factors which make such carpets 
approach nearer in structure and appearance to the original hand 
made carpets. Generally speaking they are far superior to those of 
eastern and hand made productions and where the price is peimitted 
to enter as a factor they leave these primitive structures still further 
in the rear. There are numerous varieties of Axminster, but these 
may be divided into two chief classes : — 



AXMINSTKR CVRPKTS. 


207 


(1) Royal and Crompton Axminsters — Mo(}uette ; 

(2) Chenille or Patent A \ minster. 

These will be treated separately and in diflerent chapters after the 
original hand made caipets have been briefly described. 

Hand Made Carpets. 

Hand made carpets which aie tiie original or leal caipets are 
made witli 12 to 16 tufts of pile per s()uare inch for the coarser 
kinds and from 100 to 400 in the liner sorts. 

The original hantl made carpets (jf the ICast weic made m two 
ways : — 

First : The fouiukition stiiicture was wo\tm without any fur, a 
sufficient space being left between the threads foi the subse(|uent 
interlacing of the pile. iCach tult was sepaiately lo(d<ed about the 
warp or w'eft threads of the foundation cloth by hand, which system 
permitted the employment ol colours without limitation. An 
illustration of such a method is supplied at h'lg. 139. Sometimes 



fine but strong binding threads x were stitched alternately over 
and under each pair of trans\ erse weft threads but care was taken 
to make each binding thread pass under the base of its respective 
tuft. Tliis additional binding thread added considerably to the 
w’earing qualities of the finished carpet. 

Second : The pile and foundation structure were produced 
together during the process of weaving by hand as illustrated at Fig. 
140. The loom if such it might be called was very rudely con- 
structed. It consisted of two upright posts aa near the tops of which 
the warp roll 11 containing the warp threads c was placed and free to 
revolve. Tension w^as applied to the warp roll from a rope which 
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was fastened to the frame posts then coiled round the warp beam 
and had suspended at its free end a dead weight. The filling weft 
is indicated at d, the fur at e and the carpet at f which may be of 
any desired pattern, number and combination of colours. The 
weaver was provided with the pattern sketched and coloured to the 
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actual size of the required woven carpet together with as many 
coloured threads as the point paper design contained. 

T]ie woven carpet was supported by passing it over a straight 
and smooth bar of wood g to the piece roll h. The structure of the 
foundation texture was the usual ‘ canvas ’ or ‘ plain ’ method of 
interlacing, each individual tuft being wrapped about the w'arp 
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threads in the manner shown at 14 1. 

After a few inches were w'o\en without any 
fur, to serve as a ‘ thrum ’ end and for tiirnin<j^ 
under, one row of tufts was interlocked 
about its respective pair of warp threads, 
then one shot of iillin^ was inserted and 
separately beaten into position with a stick. 

Axminster — Moquette. 

There are several varieties of Axminster, passint^^ under different 
names such as Royal, Crompton and Nfocjuette, etc. In eacli of 
these there is a slij^dit dilTerence in respect to the base stiiuture, 
method of bindinp^ and lenj^th and fineness of pile, but the funda- 
mental principles of each are the same as lej^^ards formation of 
tufts, possibilities and limitations of desi^m and colour together with 
their ^^eneral appearance. 

‘ I\Io(]uette ’ IS a I'rench term tor its ecjuivalent English 
‘ A.xminster ’ and is lar^mly used to desij^nate these fabries in the 

U. S. A. 

In these several varieties there may be tw'o or three warps for 
the base and stuffing and one or tw'(j wefts for filling and binding 
in addition to the’ fur which is interw'o\en and displayed on the 
surface. 

The materials used consist of cotton or linen for small chain or 
binding warp, jute for stufter warp, float and bottom or back weft, 
cotton, linen or jute for top and binding weft and worsted yarn of 
good (juahty for the fur or tufts. 
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A few of these structural varieties are illustrated at Figs. 142 
to 146, each of which represents a transverse section through the 
weft. 


o 
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Fig. 142 shows two double shots of weft to each row of tufts. 

a. is the small chain composed of 2/14 linen. 

d. is the tufting material, which is made of good quality and is 
ecjual to 2/3 worsted. 

T. is the top or binding weft ; it is a two-fold jute yarn and contains 
1 8-lbs per spindle (Aberdeen). 

y. is tlie bottom filling; it is a thick black worsted of low Indian 
wool and loosely spun to about 2/3^ counts; it answers the 
purpose of imparting a soft and full back to the carpet. 

The length of the pile is about ^ of an inch above the base 
structure which reciuires about -J of an inch of tufting yarn. The 
number of tufts per Sfjuare inch is 7 x 7 and 60 yards of ground 
chain a will produce approximately 40 yards of carpet. 
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Fig. 143 represents a transverse section through the weft of 
another structure. In this labric there are two chain warps— one 
long and the other short and also the addition of two stufFer warp 
threads. 

a. indicates the long chain which passes over tlie binding weft and 

through to the back and under the backing weft. It is com- 
posed of 4s linen good quality. 

b. is the short chain and lies straight between the top pair of picks 

and immediately above the staffer warp ; it is composed of 

3/16 white cotton. 

c. shows the position of the stuflfer warps which consist of 3/9 

fawn coloured cotton. 

d. is the tufting material and is made from a good quality of wool 

spun to 2/3 worsted counts. 
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V. is the filling weft composed of two-fold jute yarn containin^^ 
i5lbs. per spindle (Aberdeen counts). 

The order of uarpini;^ is as follows 
I thread long chain for bindini^. 

I ,, short ,, ,, boat. 

I ,, stuffer warp. 

1 ,, stuffer warp. 

All in one split and containing 7 splits or dents per inch. 

Weft ■ — One double shot for top or bindiiiLt pick and one double 
shot for bottom or back pick — 14 double picks per inch. 
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144 shows also a trans\eisc section throuj^h the weft. 
n IS the small chain and bindiu}.,^ waip and is composed of cotton. 
0 is a jLite stuffer’ w'ai[). 
rf IS the tuft or fur yarn. 

A is tlie top or fur bindin.it w^efl. 
y is the bottom c)r back lillin;4 weft. 

In this example there are four double shots of weft to each r(3W' of 
tufts. 



Fig. m5 


Fig. 145 is a transverse section of a Crompton Axminster and 
contains three double shots of tilling to each row of tufts. 
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There are tiirce warps in addition to the fur. 
a. is the lonpj chain which binds the structure toj^^ether and is 
2/2/ 1 b cotton — "ood quality. 

1 ). is a tuft support waip 2/14 linen. 

(\ is a boat, strai;.(ht or warp thread also 2/14 linen. 

(i. is the fur chain. 

A. is the bindinj:( and filling; weft, which is made of 6s linen. 


'yvi//// Vi 

d^rj W h -V I f 
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I'lg. 




Fig. 146, shows a cross section through the wefl of a structure 
W’hich contains two double shots ot weft to each row of tutts and 
one long binding chain w^arp with one boat or straight warp, 
a. represents the long chain -cotton. 
h. ,, ,, straight warp — linen. 

d. ,, ,, fur — w^orsted. 

A. ,, ,, iilling w-eft — jute. 

The Axminster Loom. 

The w'eaving mechanisms used for the manufacture of Axminster 
Carpets and Moquettes which correspond in structure to the 
examples supplied from Fig. 142 to 146, agree in their fundamental 
principles. There are unimportant differences of details which 
apply to the production of the respective base structures and also 
various methods of clothing the same mechanical principles. The 
formation of the pile constitutes the chief feature of the loom 
mechanisms., 

A perspective view of an Axminster loom is shown (minus the 
chains and tufting carriage) at Fig. 147. This permits a full view of 
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the tappet or cam shaft 22, as seen from tlie hack of the loom. 
This sliaft is the most important piece of mechanism in the loom 
since from it nearly all the vaiied and eompoimd motions aie 


obtained. The numbers on this illustration refer to similar parts 
described in connection with Tigs. 159 and 160. , 

It is proposed to describe the A\minster Carpet Loom and the 
manufacture of such carpets in the following natural order. 
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1. Driving mechanism. 

2. Shedding of the warps— foundation structure. 

3. Tufting mechanism and formation of tufts. 

4. Picking — positive. 

5. Beating up the wefts and tufts. 

6. Taking up the carpet. 

7. Warp controlling motions. 

8. Incidentals. 



In an Axminster power loom there is a con- 
siderable number of variable and intermittent 
motions, which consequently necessitate greater 
power at some stages of its work than at others ; with the ordinary 
system of driving, such variation causes the loom to be constantly 
*knocking-off’ and in addition it is difficult to start it again in a 
position where considerable force is necessary. The object of the 
frictional and^ compound driving is to enable the loom to negotiate 
any of the foregoing difficult places and also to be started in any 
position and stopped instantly. 


Driving- 

Frictional. 
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Illustrations of one method employed are supplied at Figs. 148 
and 149 ; the former is an end view and the latter a plan. 

A short stout shaft i is supported between the loom frame 2 on 
one side and a supplementary frame end 3 at the other ; a belt 4 
from the mill shafting is free to communicate motion to a movable 
fvichon pulley 5 which is loose on shaft i. A second pulley 6 



of cone shape and covered with leather to increase its gripping 
properties is securely fastened to the same shaft. These two 
pulleys may be brought together and held in close contact upon 
each other, without exercising any undue strain upon any other 
parts of the loom. A vertical section through the shaft i and the 
frictional pulleys 5 and 6 is illustrated at Fig. 150. A portion of 
the frictional pulley 5 has been removed to show the arrangement 
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for engaging or disengaging it with pulley 6. A forked lever 7 fits 
into the grooved collar of pulley 5 and is free to move the latter in 
a lateral direction along the shaft. A stud 8 supports and serves 
as a centre for lever 7 together with the bent lever 9 ; a link 10 
connects the arm 9 with bracket lever ii on shaft 12 which is 
supported on the loom framing and free to move on its own axis. 
A hand lever 13 is fixed to the square end of shaft 12 ; a quarter of 
a revolution of this lever is sufficient to bring the pulleys 5 and 6 
into lirm contact and conversly to release the engagement of same. 
The shaft 12 is held firmly in either position by means of a flat 
spring a which engages suitable projections b or /f on shaft 12 
Fig. 1 51. On the shaft i a smooth balance wheel 14 is secured 
with which to turn the loom slightly by hand ; adjoining this is a 
brake wheel of usual construction and operated on at its periphery 
by a brake which is connected to the arm 16 on shaft 12 in such a 
manner that when the shaft 12 is turned the brake is applied 
simultaneously with the disengagement of the friction pulleys and 
the loom instantly stopped. Similarly the brake is released when 
the friction pulleys are brought into close contact. 

Driving ^ pinion wheel 17 is secured to the shaft i and 

the Main or Cam gears into a large spur wheel 18 on shaft 19 which 

Sh&fti 

and Shedding is supported between the frames 2 and 3 ; on this 

Tappets. shaft, to the left of pulley 6, a pinion wheel 26 in 
turn engages a large spur wheel 21 securely fastened to the shaft 
22. This shaft carries the cams, which operate the tufting mechan- 
ism, lay of going part and picking, for which reasons it has 
probably derived its name ‘The Cam Shaft ; ’ it extends across the 
full width of the loom being further supported in the loom framing 
23 and carries at its opposite end a small bevel wheel 24 which in 
turn gears into a similar bevel wheel 25 on a shaft 26 parallel with 
the loom end. This shaft supports and rotates a series of cams 
which operate through connections, described later, in such a way 
as to cause the healds to be moved positively and evenly at both ends, 
whether they are being elevated or depressed. In some cases the 
shedding tappets are operated directly from the cam shaft 22, the 
illustration at Fig. 147 is an example to wit. 
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Shedding— 
Small Chain 
and Staffer. 


The ordinary sheddiii}; apparatus is illustrated 
at Figs. 152 and 153. The former shows a plan 
and the latter a front elevation. There are two 
warps 27 and 2S used for ground chain and one 


stufTer 29 ; each ^\arp is wound on to a beam and placed into 


position as showm in Fig. 171. These w'arps respecti\ely pass 


through the mails of heald shafts 30, 31 and 32, to the carpet 



Fir. 153. 


which passes over the smooth plate f, to the spiked roller g in the 
taking-up shaft 11 Fig. 152. 

The heddles are suspended by cords 33, 34 and 3^ which freely 
pass over pulleys e, e^ and under pulleys d, supported to the loom 
framing after the manner showm. These cords connect the heddles 
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to three vertical treadle levers 36, 37 and 38 centrally fixed and free 
to move about the stud 39. The lower ends of these treadles are 
similarly connected to the underside of the heald shafts. Three 
tappets constructed on the positive principle respectively operate by 
rolling contact on the antifriction bowls in levers 36, 37 and 38 
placed below the fulcrum 39 in the position shown at Fig. 153. 
Only one of the shedding tappets is shown as at a ; it contains an 
inner ring or projection h and an outer ring or cover c ; the ring b 
operates on the antifriction bowl n to elevate, through connections 
already described, the heald shaft, whilst the cover ring c pressing 
on bowl D causes the heald shaft to be depressed. The tappets 
being constructed to produce the necessary variation and depth of 
shed are set and timed to correctly elevate and depress the heald 
shafts in unison with the tufting motion and insertion, of the weft. 

The heald shafts are sometimes arranged in the following order 
(i) ground or long chain, (2) stuffer heald and (3) extra heald which 
carries the straight and short chain. 


Tufting Mechanism. 


Tufting Frame, 
Spool 

and Tubes. 


The tufting frame or carriage together with the 
spool on which the several coloured ])ile yarns are 
wound and the tubes thiough which these yarns 
pass to the carpet are all jointly illustrated at 


Fig- '54- 

The tufting frame or carriage is made of wood and is indicated 
at a. 'To this frame the spool is placed and to it the tubes are 
secured, h represents the tufting spool on which the differently 
coloured pile threads c are wound ; these threads are show*n passing 
from the spool b to and through the fur tubes d and to the carpet 
below. 

A long smooth bar s is placed over the entrance to the tubes 
and over this bar the tuft yarns pass thus protected from unnecessary 
rubbing against the sharp edges of the tubes d. The journal upon 
which the bobbin is free to rotate is shown at tf. It is supported 
upon the upright finger / wdiich together with a pin / and spring g 
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is secured to the frame Ihe pin / is free to pass through the 
double link // in the carrier chains, / bein^^ the siii^de link. The 
spring g is designed to pass o\er the inside ol this double link, when 
the pin / subsequently enters it, and theieby tends to keep the 
frame a, etc., in the chains until released by the transferring aims, 
a section of which is shown at bo and subsetiueiUly fully described. 



big Ij4 


The tufting tubes J aie usually made from tm or thin metal ; 
a number of these wdiich coincides with the number of pile yarns 
in the spool and the required number in the w'ldth ot the carpet are 
soldered together at their upper ends to the required fineness and 
pitch of carpet. The whole ot these tubes are then soldered to a 
thin right-angled piece of tin, which in turn is screwed fast to the 



220 


CARPET MANUFACTURE. 


tufting carriage or frame a. Sectional illustrations of these tubes 
are shown, actual size at Fig. 155. x is a front view of a portion 
of a tube series, y an end view of a single tube and z a plan of the 
series x ; the tubes are shown at the position of the soldering at 



Fig 155- 

in and the thin right-angled piece of tin at n ; the letters 0 and p 
represent small screws which are passed through the tin n and 
secured into the wooden frame a. When the whole of the bobbins 
have been filled and placed in their respective carriages, they are 
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ready to be put in proper and respective order in the chains. 

The two chains for carryinpf the tuftin^^ cania^e 
are each composed of a series of pairs of single 
and double links pivoted together ; to each pair of links there is 
one tufting carriage. The double links have open bearings with 
enlarged parts and flanges. Into these open bearings the journals / 
of each respective tufting carriage are placed ; the tufting tubes 
should always be perpendicular with the centre of tlie chain wheel. 
The periphery of the chain wheel coincides with the shape of the 
open bearing of the double link in the chain and thus permits the 
carriage journal to pass through the links unobstructed. 




The flanges serve the purpose of keeping the journals in their 
fixed positions in the chain, except when the carriage is required to 
be moved from them. 


The endless chains with the carriage and its 

Support and complement are mounted on ratchet or chain 

Driving 

of the Chains driven sprocket wheels contained outside the loom 
supports. The sprocket wheels receive their inter- 
mittent motion by a chain connection with a train of wheels as 
described below : — 

Fig. 156 represents a plan of the train wheels ^which operate 
the chains intermittingly. 

Fig. 157 illustrates parts of this mechanism. 
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To the terminal end of shaft 26 (Fig. 152) a bevel wheel 40 is 
secured; this wheel engages a second l)evel 41 half its size and 
secured to the shaft 42 which is in turn fastened to the loom frame 
as shown. 'Fhe bevel 41 is loose on the stud 42 but it can be 
combined with a clutcli device 43 which latter is made fast to the 
shaft 42. An adjustable pin 43^ is combined with the clutch 43 and 
exactly fits mto a hole in the bevel 41. Into this hole or socket 
the pin can be inserted or it may be withdrawm, at will. 
Secured to the shaft 42 is w'heel 44 which contains a projecting pin 
44’. This pin is free to engage a hexagonal star wheel 45 combined 
with a spur wheel 47 both of which are free to revolve about a 
shaft 46. The spur wheel 47 combines and dri\'es a pinion wheel 
4(S on a shoit shaft 40 supported in suitable bearings of the loom 
frame. Tlie shaft 46 extends across tlic loom anc^ carries at its 
opposite end a duplicate of spur wheel 17, which in turn combines 
and drives a pinion spur wheel 48' on the shaft 49' — duplicates of 
48 and 49 respectix cly. d'o e<ich shaft 49 and 41/ there is a chain 
wheel wdiich communicates re\olving motion to the sprocket chain 
wheel shaft 51 shown m I'lg. 159. 

The tufting chains must be intermiltingly mo\'ed to bring the 
carriages w'lth the spools into position for each successive *row of 
fur and they must remain at rest long enough, to peimit the tufting 
carriages with spools and tubes to be lowered from them while the 
tubes enter between the warp threads, for the formation of the fur, 
and the whole be re})laced m the chains. This intermittent movement 
is obtained by tlie action of the pm wheel 44 and pm 44’ on the 
hexagonal star wdieel 4b. 

The main loom shaft 22 together with heald shaft 26 is timed 
to make one complete revolution, during the introduction and 
securing of one row of tufts and completion of one repeat of the 
foundation weave, ddie hexagonal star wdieel shaft 46, through the 
medium of whicli the chains are moved must consequently make 
one sixth of a revolution to one of the tappet shaft 26, cam shaft 22 
and the insertion of one row’ of fur. 

The pin wheel 44 makes two revolutions to one of the tappet 
shaft 26 but the pin 44* which engages with the star wheel 45 is 
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autoinatically removed from contact with it on alternate strokes of 
the pin wheel. By' this arran^^ement the star wheel is turned for 
one sixth of a re\olution in quichcr time, thus lea\in^ it tof^ether 
with tlie chains at rest for a lon^^T period m which to remos’e and 
replace the tufting carriaj^es. 

The circular motion of the pui wheel actin^^ upon the star 
wheel produces a \ ariable \elocity m the star which is consiMiueiUly 
an ad\antage, since it causes the chains to mo\e slowly at first and 
gradually increase in speed until they reach the centre ol their 
traverse and then to decrease in the same velocity ratio after winch 
they dw^ll as stated abo\e. 



I'lK. 


Any sudden moxement or restraint would be injurious to the 
tufting mechanism. The simple clutch arrangement 43 is designed 
for the purpose of disengaging the tufting mechanism from its 
driving gear. Then by the application of a screw key to the scpiarfe 
end of shaft 42, the chains can be turned either backward or forward 
by hand independently of other parts of the loom. 

Theie are numerous ratchet contrivances in use 


Ratchet driven 
Chain Wheels. 


for driving the sprocket chain wheels. The dia- 
gram at Fig. 1 58 is given to illustraj;e the general 


principle. The sprocket wheel shaft is shown at 51, the sprocket 


wheel at 52, the chain at 53 and the tuft spools, etc., at 54. 
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Mounted upon the shaft 51 is a ratchet wheel a and a short 
lever arm b is loose upon this shaft; a stud c passes through the 
arm b and supports a pawl d which is in operative position for 
turnin^^ the ratchet wheel a. A small spring c joins pawl d and 
lever b at the points f and which tends to keep the pawl d in 
constant contact with the ratchet wheel a. A holding catch obviates 
any tendency in ratchet a to rotate backwards. A stud h passes through 
the lever b and a vertical connecting rod t. This rod is operated 
upon by a treadle le\er which contains the usual antifriction bowl, 
being in turn operated upon by a positive tappet mounted on the 
cam shalt. d'his tappet is constructed set and timed to gi\e the 
necessary variable movement to the sprocket chain w^heels through 
the connections as described above. 

General Notes on Tufting. 

The tufting yarns of different colours are wound side by side 
on long spools or bobbins th(‘ width of the carpet and these spools 
are arranged m colour and juxtaposition to suit the rp(juirements 
of the design. There are as many s[)ools reijuired as rows of tufts 
in one complete repeat of the design and each spool contains as 
many ends as there are tufts of pile across the width of the carpet. 
The colours represented on spool b Fig. 154 are coincident and in 
the same order as those on row' 10 big. 174 page 245. 

The yarns from each spool are passed over or about tension 
rods and thence through a series of tubes — one thread through each. 

The tufting bobbins are each supported and carried by two end- 
less chains whose ‘ length ’ is determined by the number of spools 
and rows of fur in each repeat of pattern. 

The peripheries of the heads of the bobbins are actecl upon by 
adjustable flat springs, the application of which force controls the 
tension and prevents the bobbin from over-running. 

The tuft yarns are all clamped and held tight 
Holding the against a bar or other support during the insertion 
and formation of each row of tufts. The clamp 
consists of a long strip of rubber A’ suitably supported just above the 
entrance of the yarn into the tubes Fig. 1 54. This rubber and support 
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Formation of 
the Tufts. 


ii.itioii ot sue <'( ssi\ 


stretches the full width of the tubes, l)ein,e: in turn supported by two 
lever arms which arc suitably alternated by means ot two (aims and 
the intermediary rcxls and connectm^^ links. 

W’luue j^reater widths tlian 5/8 or 3/4 carpet are 

Tufting reciuiicd to be wo\en the tuft yarn bobbins lia\e 

Wide Widths. ‘ ... 

an evtra support near tluar ('entrc' and iIk' tullm,^ 

tubes are ali^mi'd by means of a bar whudi passes behind tluMU 

and immedi.itely under llie fianu's to whali the tulx's are lasteiu'd. 

l^y tins anan^enumt tlie tubes maintain their coi kh t position 

and ali<i;mnent thioiu;h()ut tli(‘ whole width. 

bhu h bobbin and s(‘t ol tube's with tlu' (\iiiia,;;es 
Formation of , , . , .1 11 

to w liK 1) tlu'v ai (‘ to;4(‘ther atlae lied are so plai c'd 
the Tufts. ^ ' 

m the ( hams as to lx- automatu ally (Ud.udu'd and 

brout^dit into o^)eiati\e position lor tlu* foimation ol e<ich siic<'( ssi\(r 
row ot lur. When they are so taken down and biouj^ht into ikmi' 
contae't with the tell of the (doth or lei'd, ac<ordm,Lt to wlii(die\er 
method is employed, the tubes with their yarns ai(' made to ('liter 
the spaces betw'ceii the waij'i tliri'ads formin*^ the utipi'r dn ision of the 
warp shed, ddie entraiK e is effected at a point midway b('tween 
the tell of the cloth and tin* reed, the fr(‘(' ('iids of tlu' tutt lliic'.ids 
aie ariested and held <:l(3se to the fell of th(' cloth ; the (hr('( tion and 
an^de at w liudi the tube's entei tlu* shed ( (anbmed with the mo\’e- 
ment is such that the tuft >arns haiyrtiip^ tiajin the des(,endino tubes 
are trailed diagonally downwaids into tlu' shed, until the ends of the 
tubes with the tuft )arns torm a suflicu'nt space Ix'tween them and 
the upper line of warp thrc'ads to admit (rf the eiitram e ol a wiie 
wdiich usually carries a double shot of wc'ft; alxnit this double pick 
of filling and binding welt the tuft yarn is locked. 

After the insertion of the binding or toj) weft, the fur tubes 
are lifted out of the shed and as they gradually rise, to clear the 
reed, their ends are moved forward towards the fell of the carpet, 
by which means the tuft yarns arc wrapped about the double pick 
of filling ; simultaneously with the forward movement of the tubes, 
the reed follows, presses against the tutt yarns ancl the enclosed 
weft and carries them on towards the fell of the carpet. While the 
tuft yarns, tubes and carriage remain in this position the warp 
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threads are crossed and tlie next shed is formed into which a second 
double siiot of weft is inserted and I'leaten into the faliric to form 
the bottom shed and assist in holdinj^^ the row of fur in the carpet. 
Meanwhile the tuft yarn tubes, etc., have lieen lifted hi^di enough 
to draw off a sufficient length of yarn, at which stage it is cut, to 
form the next row of pile; after this the lubes spool and cairiage 
are lifted back into the chains, moved onwards and the next spool 
brought into position to be treated like its prcalecessor. 

As an alternative method the tuft yarn tubes may enter the 
shed at a point neai the reed and the ends of the tuft y<irns may be 
arrested by or through the reed; then the tubes mo\e tow'ards the 
fell of the carpet and thereby trail tlu^ tult yarns into tlu; slicd and 
so form a space between the upper and lower di\ision of the ground 
warp threads w'hich permits a wire with the filling tlueads to enter 
between the upper line of wsarp threads and the tufting colours. 

In either method the ends of the tufting material are never 
allo\ved to fall below' the upper line of warp threads. 

Three specially constructed tappets, a series of 
Transferring simple levers and rods and a compound lever 

Tufting Frames mechanism have been designed and adapted to 
from the ... , , . , 

chains into the produce this necessary result ; their united 

shed and action is a forceful illustration of liow tappets or 

cams can be constructed to produce any kind of 
variable and intermittent motion in bowls, le\ ers, rods, etc. The 
combined action of these three tappets through their connections 
described below' is concentrated in a compound lever, called a trans- 
ferring arm, which operates upon the tufting frame to detach 
it from the chains, lower it into the shed, move it to and fro in and 
above the shed and return and replace it in the chains. 

The first tappet regulates the chief movement upwards and 
downwards of the transferring arm so as to low'er the tufting tubes, 
suspended from their frame into the shed between the warp threads 
and to lift the tufting frame back to the chains. 

The second tappet operates in sympathy with the first to produce 
the to and fro movement of the tubes with the pile yarn in and 
above the shed. 
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The third t^ippet is conlinecl to a lateral movement in the trans- 
ferring arms wlnm near the chains for detachment and replac'ement 
of the frames m them, d'lie features ot this necessary and impoi- 
tant mechanism are illustrated at ^'i‘^^ 15c), which is a siiU^ elesation 
of one (3f th.e c hams into which tlu' tuftnu; frames aie jilaced and 



one of the sprocket wheels which supports and rotates the chains 
together with a vertical section through the tappet or cam shaft 22 
and also an elevation of the three tappets, rods an^l levers which 
are necessary to produce the compound motion in the transferring 
arms. The illustration also shows the shed in elevation together 
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with a section through tlie weft and shed. A plan of the 
transferrinj^r arms is supplied at i6o, to illustrate the method 

adopted to produce the required lateral movement in them. 
Fe^dnning with the sprocket wheel shaft 51 on which the sprocket 
wheel is mounted for diivin^^ the tuftinp^ frame chains 53, all the 
combined parts of the tufting spool, frame and tubes are represented 
at 54. Their several and respective parts are illustrated and 
described in connection witli bh^. 15}. The warji shed is indicated 
at 56 and the fell of the carpet at 55. The essential parts of the 
operatin^^ mechanism arii as follows; — 'I'o a shalt 57 fixed in the loom 
supports, a short lever 5X is centrt'd and free to turn about it ; the 
free end of lever 58 suppoits a swm^^ shaft 5() in position above 
the war]') thieads; it reai'hes ruross tlic back of the kjom bein^^ 
simikirly sup]Mjrted at the ()])])()sit(‘ end ; pkiced above this sluift 
neai c'ach end is a compound Ic'ver for detachin,!^ and transferring the 
tufting frame from the chains to and fioni the shed and replacing 
it into the chains; one of these levels is shown at 60, its duplicate 
which is not shown in the illustration is described as bob 1'he 
transferring aim 60 is mounted on a stud 61 projecting upwsards 
from a second lever (12 ; this stud selves as a fulcrum about which 
it can turn in a l.itcaal diiec'tion to release the piessure of spring / 
(I'lg. 154) from the cknible linlc of the chain and thereby assist in 
detaching the c'airiages from the chains and also serve as the point of 
application lor alternately lowering and lilting the frames. One end 
of the bent lever 62 is mounted on the swing shaft 5(4, through 
which connection the to and fio movements of the tubes in the 
shed are produced. 'Fhe upturned aim of lever 62 is comliined with 
a stud 63 to a vertical connecting lod 64 which is joined by a stud 
65 to a lever arm 66 securely fastened to a shaft 67 which' it is free 
to rock ; the level 66 belongs to a simple order being continued 
beyond the stud 67 as shown by the the arm 68 wdiich carries near 
its terminus an antifriction bowl 69 on a stud 70; the bowl 69 is 
kept in rolling contact with a tappet 71 secured to the main or cam 
shaft 22. The outline of the traverse of this tappet and also of numbers 
80 and 99 is only shown. By the revolution and action of this cam 
on bowl 69 and through parts just described the transferring arms 60 
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and 6o' are ele\ated and depiessed. Tlirou^h the arm t)f le\'cr 58 a 
stud 72 is passed and joins the le\er to a connecting; rod 73 whicli in 
turn is connected by a stud 74 to a le\er arm 75 compounded with 
a sleeve 76 and an ext(uuled aim 77; the sleeve is on .and hee to 
re\ol\’c about the oscillating^ shaft 67 ; tlie liee eiul ol leaser aim 77 
supj^iorts, with tlic aid of a stud 78, ;m antifriction bou I ;() which is 
kept in rollin;,^ contact with a c.im (So also on sh.ift 22. 'Tins second 
cam is so constiucted that when it lotates in contact with tlu^ bowl 
79 the latter, throu«;li connections described abo\e, t .lust's ilu‘ lians- 



ferrin^ arms bo and bo' w'ith tlie tuftin^^ frames att.u'hed to move 
backwards and forwards between the fell of the carptU and the reed 
for the pu/pose of trailing; the tuft yarns into the slual and subse- 
quently — after they are lifted out and above the shed, of carryinj; 
them towards the carpet prior to their bein^^ cut to form the 
fnr. The transferrin^; levers 60 and bo' are connected at their 
upper ends by studs 81 and 81', connecting rods 82 and 82' and studs 
83 and 83' to a short simple lever 84 fulcrumed on a stud 85 betw'een 
two collars 8b and 8b' on the shaft 59, Fig. ibo. Scc^ also kbg. 147. 
The transferring lever bo has a projecting finger 91 which is kept in 
close contact with a vertical cam rod 92 the upper end of which is shown 
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sepanitely at Fig. i6i ; it works in a loop 90 formed at tlie rigid end of 
lever 62 above shaft 59. The rod 92 is connected at its base by a 
stud 93 to a treadle lever 94 pivoted on a stud 93 fixed in the sup- 
plementary framework. An antifriction bowl 97 on stud 98 is kept in 
rolling contact with the third tappet 99 also on the shaft 22 Fig. 159. 
d'he action of this cam on bowl and its connections serves to mo\ e 
the transferring aims 60 and 60^ aw’ay in a lateral direction from the 
ends of the tufting frames, etc. A spiral spring 87 connects the 
le\ er 84 and loop 90 and thereby keeps the latter in close contact 
with the cam rod 92. 

d'he separate action of the three tappets 71, 80 
and 99 together with their respective ('onnections 
with the transferring arms bo and bo^ are all 
combined to produce the compound motions re- 
quired in this arm and which may be described as (ollows: — W'lth 
the constant revolution of the tappet shait 22 the three cams revolve; 
the cam 71 operating upon bowl bp depresses arm b8 and rotates the 
rockshalt 67 clockwise, ele\<ates arm ()b, rod b4 and lever 62 with 
the transfer ling arm bo until its fiee end is near the tufting frame 
etc. 54. Simultaneously the cam 80 acting upon its liowl 79 causes 
lever arm 77 to be low'ered which rotates sleeve 76 clockwise so that 
the arm 75 rises and with it the connecting rod 73 wdneh in turn 
operates upon the lever arm 52 and rotates it slightly together with 
the swing shaft 59 upwards to the right, pulling with it the stud 61 
on which the transferring arm is mounted and thereby forcing this 
arm to a position immediately behind the tufting frame ; next, this 
tappet acting on its respective bowl elevates it and through connec- 
tions as above produces the reverse motion, thereby causing the free 
end of the transferring arms to move downwards to the left and so 
engage with the pin / and spring g to remove them from the chains 

(Fig. 154)' 

Meanwhile the tappet 99 acting in sympathy with its contemp- 
oraries exerts a lifting pressure upon the anti-friction bowl 97 and 
so elevates the treadle lever 94 together with the cam rod 92 which 
in turn presses the finger end of the tiansferring arm 60 so that it 
can move slightly and laterally in a direction away from the chains, 


Combined 
action of the 
tufting-tappets 
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thus causing the clutch end ot arm 60 which is now in the frame 34. 
and between tlie pin / and spring to exeit sucli a po'Ssure on the 
latter that it releases its contact from the double link in tlu* chains. 
The transferring arm 6o‘ on the opposite side (d’ the loom acts in a 
similai manner to detach the fiame 54 fiom the chains, 'bhis is 
clearly illustrated in the plan l‘'ig. i(>o by the paits from Si to 90 
already referred to. The tappet 71 continues its journey and through 
Its connections, preMously described, lowers the arm So with the 
frame 54 etc. until the tubes with then suspended yarns are over the 
fell of the carpet which yarns are tlu'ii ai rested by mechanism to be 
described shortly. Simultaneously the tappet So e\er( ises its 
induence through the medium of its connections upon the aim 
60 and moves it with the tufting Irame and tubes so as to 
trail the tuft* yarn and tubes into the shed between the wxirp 
threads of the upper dnision. d'hese two motions compoundetl 
and acting concurrently produce the diagonally downward move- 
ment of the tubes into the shed until they have receded a 
sufficient distance from the fell of the carpet to ioim a shed 
large enough to receive the wire containing the weft which is then 
set in motion and enters tlie shed between the tubes and the fell of 
the carpet under the upper line ot warp threads and o\er the tuft 
yarns. The two tappets 71 and 80 acting concurrently produce the 
coinerse diagonal movement in the tubes until they are suspended 
above the fell of the carpet w'here they remain until the tufts have 
been beaten up by the reed and the next double shot of filling 
has been inserted. Then the tappet 71 continuing its rotation 
elevates, through its respective mechanisms, the tufting frame 54 
etc. so as to replace it in the chains by pressing the pin I into the open 
space ot fhe double link, after which the tappet 80 operating through 
its parts causes the arm 60 to recede from engagement with the 
tufting frames ready for repeating the compounded operations with 
the next and successive tufting frame, spools and tubes. 

Immediately the ends of the tuft yarns have 
been laid on and near the fell of the carpet and 
prior to their being trailed into the shed by the 
tufting tubes, a yarn arresting device is designed 


Arresting 
the Ends 
of the Tufts. 
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to lay hold upon the free ends of the fur and hold them until the 
formation of the pile has been completed. The mechanism which 
perlorms this operation (shown in elevation at Fig. 162) may be 
defined as folhnvs : — 



A straight bar 121 is extended across the loom just above the 
fell of the caipet; it is supported by two levers 122 and i22^--one 
at either end, the former only is shown in the diagram. The 
lever 122 is compounded with the arm 123 which is made fast 
to a rocking shaft 124 and also extended across the front of the 
loom and near to the breast beam 125 ; secured to the shaft 124 is a 
second arm 126 which through an adjustable connecting rod 127 
joins a treadle lever 128 fulcrumed to the stud 129 ; placed at the 
opposite end of the treadle lever, on stud 131 is an antifriction bowl 
130 which is free to revolve in contact with the tappet 132. A 
spiral spring 133 joins a bracket 134 on arm 126 to any convenient fixed 
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portion of the loom near its base as at 135 and thiouf^h these 
connections it tends to nu)\e tlie bar 12 1 foiward on to the tufts as 
tlie ^oin^ part recedes. An adjustinfjj scitov 136 passc's thioi]2;h arm 
123 and rests aj^oainst the breast beam 125 when the bar 121 is at 
its furthest t^^int forward thus liimtm;^^ tiie foiward mo\ement of 
arm 122 with the b.ir. A le\er arm 137 fast on sh.ift 12}. is joined 
by a stud 13S to a horizontal rtxl 130, tlu' fiee end ol tins rod passes 
throu<;h the upper part of I'lracket 104 h\ed to th(‘ sword 10 1 , an 
adjustable colhir 140 is lastened t(j tins rod and is in position to be 
acted upon by the forwaid movement ol the ^urni^ jjai t ,ind thus 
the rod 139 can throuj^di its connections just dcdaik'd cans(‘ tlu; arm 
122 with the bar 121 to move to tlu* left m sympathy witli tlu' lecd, 
as the latter travels simultaneously behind the tubes towaids the 
fell of the carjttit. 

The action of the tappet 132 in pressing; down tlu' bowl 130, 
causes the lever r2(S to turn ( lockwisi; about tiu' stud 1 2c) aiul 
elevates the rod 127 wTich actm.c;- upon the arm 12b inalo's the 
rockin^^ shan't 124 turn counter-clockwise and cotweijuently throuj^h 
arms 123 and 122 mov(‘ b.ir 121 < lear of the tults aiul fell ol 
the fabric, thus peimittinj; a space for the tufts to be cut. 

*'1 he filling weft is insetted into eac'h warj) shed 

Pickincf 

„ . . double, liy means ol a ncicdle or wire usually called 

Positive. 

the welt earner, d'he body ol this wiri' is round 
and about hall an inch in di<imeter. 'I'he wire and parts ol the 
mechanism at the rij^ht liand side ol the loom are submitted at 
Fig. 163. A view of the wire at the left hand side of the loom is given 
at l"ig. 164, which also shows part ot the mechanism designed to lock 
the double pick and ]>re\ent it from slipping or drawing backwards 
with the return journey of the wire, d'he needle is showm at i and 
the end whicli enters the shed is pointed and contains an eyelet 2 
as shown, through wdnch the weft is free to pass ; near this end and 
on the underside, the needle is preferably notched as at 3 for the 
purpose of facilitating subsequent binding. The cotton or jute weft 
4 is contained by preference on large conical shaped Ipbbins 5, eight 
or ten inches in length which hold a large quantity of the 
material, and from which the yarn readily runs oflf. The 
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joiiinev of the wire penotl llu- yarn is pullctl off the 

bohliin. I'rcaii S the yam passes loiw.ircl to and thiouL;h a 

pr()]e('tu3n 12 at the ii.Ltht liand end ot iKH'dle i <iiul then to the e\(' 2 
and the tell ot tlu' cai pet 1 3. At this point a \ v\ tu'al pin 1 4 1 ea-s up lo 
assist in niakinit a jiertc'Ct (‘di^e, sinking aL;<nn how er lahoie the sk‘v 
‘ beats up3 motion Ixam; inipaitial to it thiou^ii tlu* lolai v ac tioii ot a 
suitable (Mill. It will be pim vi\ ed that w itli tlu' u'tin n join ne\ ol the 
wctt (_ai 1 ler, the lilliiiL; ni.itenal would be diawn out nl tin- shed 
uiil('-.s arrested and i.isteiu'd at tlu' eilye ol tlu' carpet lemote fiom 



tlie wire motion, ddiis is <i( comphshed i)} the aid oi a small 
shuttle \yhi(h is similar to a sewin;^ mar lime shuttle but about 3 
inches in length and 1 mill 111 diameter, and which is made to p^iss 
through notch 3 in the needle and o\'er the weft to secuie it at the 
edge and so prexent it slip])ing ba( kwartls. 

the shuttle to which a tension wire 15 is attached is shown at 
16 and its propeller or luunmerat 17. d'he traxeise of the shuttle is 
semi-circular; it moxes in a slide iS xvhicli is suij:ably bolted in 
position 23 on the left hand side of the loom frame 30. v\ plan view 
of the propeller, shuttle and race is showm separately at lAg. 165. 
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The hammer consists of two arms 17 and 17^ and is secured to a 
rocking shaft 25 in the race supporting arm 24. The shaft 25 
receives its alternating movements through a short lever 26 also 
secured to shaft 25. A stud 27 passes through the free end of 
lever 26 and joins it to a connecting link 29 which in turn links 
lever 26 at right angles to a treadle lever not shown but acted 
directly upon by a suitable cam on the cam shaft. The hammer 
arms 17 and 17* are linked together by a s[)ring 28 which yields to 
any variable pressuie of th(‘ shuttle and pull of the binding weft. 





bhg. 166 is an end view of the tappets and parts 
Mechanism • • . 

for inserting which impart the required reciprocating movement 

the weft to the needle. , 

carrier. front view of the same as seen from 

the right hand side of the loom. 

The cam shaft is shown at 22 and a large spur wheel on this 
shaft gears into and drives a pinion wheel 20^ on shaft 19^ supported 
in suitable loom bearings. This shaft carries a sleeve a containing 
iwo flanges h and ; to these two adjustable tappets c aixl are 
respectively secured and operate by rolling contact with two anti- 
friction rollers d and wdiich are free to revolve in the free ends of 
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the respective treadle levers e and fulnuincd as shown at / and 
In each treadle lever innnediately undornc.ith the howls and 
there are semi-circnlar sockets ,<7 and ; tln'se lit on to the spherical 
ball heads of two lever arms h and Ji\ the latter of which is secuK'd 
to a rockinj^^ shaft / which supports and alttaaiales a level or 
picking; arm 0 called the wire or nei'dk' lever, its function ladn^^ 



1G7. 


to propel and withdraw^ the carriaj^m with the w'eft carrier ; the 
former lever arm h is compounded with a sleeve w, but loose 
upon shaft i and near the remote end there is also compounded 
with the sleeve a lever arm 7; a spiral spring k joins 7 to a lever 
arm I projecting from its hub which latter is secured to the rocking 
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shaft i, thereby constituting a connection between the rocking levers 
h and /d and so tending to draw them nearer each other or to rotate 
them in opposite directions, or, operating llirough them to cause the 
bowls d and d^ to rise into contact with the tappets c and An 
adjustable nut n serves to determine the limit of their direction 
towards each other and of their contact with the tappets. 

This spring is the factor which tends to cause the tappets to act • 
positively upon the antifriction bowls. When the lever arm /d is 
depressed by its roller d\ it operates through the spiing h and arm / 
to turn shaft t counter-clockwise and insert the needle ; when the 
lexer arm h is depressed by its respectixe roller d it rotates the 
shaft i clockwise to xvitlulraxv the xvire. 

Securely fastened to the shaft i is the propelling lever arm 0 ; 
a connecting link joins tins arm to the needle carIi^ge // which is 
free to slide along the straight bar v. I'he needle 2 is supported 
above the carriage at one end, the othei end being free and passing 
through a guide to the fell of the carpet and into the shed as 
required. The guide is recessed sufiiciently to adpiit the full 
diameter of the needle and so to alloxv of it travelling througli, but 
the lecessed end of the needle has a tendency to fall. 

This is counteracted by the adjustment of a small and simple 
lever v on stud y, connected to a spiral sjn'ing ^ on the fiame work 
as shown. The combined action of this spring and lexei tends to 
keep the front end of the needle in its most elevated position 111 the 
guide 7 J as reciuired. See also k'lg. 163. 

Reciprocating motion is imparted to the needle by the constant 
rotary action of the tappets c and 0^ operating through the mechanism 
already described. 

Theoretically the wire should commence to move sloxvly at 
first, and gradually increase in speed until it reaches the centre of the 
shed, xvhen it should decrease in the same velocity ratio until the 
extremity of the throw of the ware is reached, then dwell for a brief 
period to allow time for the small binding shuttle to pass betxveen 
the filling xvef^ and the notch 3 in the xvire i and thereby prevent 
the filling from being draxvn backwards on the return journey of the 
xveft carrier, during which traverse it lays the second line of filling. 
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This IS not onl_\ a matter of preference but of necessity witli a 
positi\'e pickin^^ motion and the production of satisfactoiv ed^^es, 
while at the same time the introduction of two shot^ ol filling; i.s not 
an objection but ratluT an ad\ant<i^m in caipet stiuctures such as 
Axminsters, since tiie tutt can be nuire fumly tastc'iu'd aioiind two 
filling threads than once Wiien two or more kinds ot filliiiL: weft 
are to be inserted a soi respondm^^ luimlier of weft cariyiiiL; needles 
are simultaneously passed through suitably loinu'd sluals. 



'File recij^rocatinj^^ movement of the lay of the 
^0111^^ part reephred to beat up the weft into the 
carpet is produced by means of a specially con- 
structed tappet placed on the main or cam shaft of the loom wdiich 
cam operates through rods and levers to produce the reejuired number 
of beats of the reed, according to the pattern. Fig. i 68 is an 
illustration in elevation of such an arrangement for making three 
beats of the lay during the insertion and completion of one row of 


Beating up 
the Weft. 
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fur. The sword of the part loi is pivoted and free to make 

its reciprocating movements on the rocking shaft 102. The reed 
103 is supported in a bracket arm 104 near the top of the sword. 
A stud 105 joins the upper end of the sword with an adjustable 
connecting link 106; tlie small bolt and nut 107 combined give the 
necessaiy adjustments ; a stud 108 passes through the right hand 
end of the link 106 and through the lever arm 109 which is com- 
pounded witii a sleeve 110 and a second arm 1 1 1, all on a fixed stud 
1 12. 'i'he arm iii supports an antifriction bowl 113 on stud 114. 
A tappet 115011 cam shaft 22 is kept m tolling contat't \\\th the 
bowl 1 13. This tappet has been designed to produce three beats in 
the lay and reed during the insertion of each tow of tufts and through 
connections already desciibixl combined with the constant rotary 
motion ol the cam sh:ift it produces tlu' alternating and eccentiic 
movements in the lay ol the going part. 


Taking up 
the Carpet. 


d'he waiven carpet passes o\er a spiked roller 
which is rotated posituely by one of the following 
methods. *• 


Ikiit of Fig. 14S, page 214, shows in elevation an arrangement, 
which in piinciple is identical with that illustrated and described at 
Figs. 61 and 62 on page 117 and consecjuently need not be repeated 
here. The same numerals in Fig. 61 with the exception of 53, 54, 
55 and shalt c, refer to corresponding parts of the above figure. 

An alternative method of taking up is fre(|uently adopted as 
illustrated at Figs. 169 and 170. The former shows a side 
and the latter a front view. To one end of the shaft 11 which passes 
through the spiked carpet roller 0 a spur wheel a is secured ; this 
receives a rotary motion from a small pinion change wheel b com- 
pounded with a large ratchet driven wheel c on stud D about which 
they are both free to turn. A small holding catch k on a stud f is 
kept in close contact with the ratchet teeth and prevents the wdieel c 
from slipping backwards. A pulling catch or pawl m is supported 
upon a stud n in the free end of lever i secured to a stud shaft J, 
which is free to rotate in bearings of the loom frame ; behind the 
lever i and on the inside of the loom frame is a second short lever k 



AXMINSTKR CARPETS. 


241 


also secured to lh6 shaft j; to the lever k a connecting rod L is 
connected with suitable mechanism so as to impart a rising and 
falling movement ot the levers k and i with each alternating move- 
ment of the lay; the latter lexer being kept in close contiict with 
the ratchet xvheel c is regulated to move this wlieel, usually a 
distance e(}ual to the pitch of one tooth which latter thiough its 
connections described tends to rotate the spiked roller g and take-up 
the carpet. A worm o on shaft ii gears into and rotates an index 
xvorm wheel p, on a fixed stud o. Ixach revolution of the roller g 




and shaft h repiesentsa half yard of woven caipet ; the index finger 
R shows at a glance the length of carpet woven at any given period. 

Frequently there are three separate lengths of 
warp recpiired in an Axminster base structure. 
In all such cases three warps require to be dressed 
upon different warp beams so that they can be 
separately tensioned. There are sex'eral methods adopted for regu- 
lating the let off of these warp beams ; generally the small chains 
are controlled positively but the stuffer is sometimes ‘negatively and 
at other times positively let off. 


Warp 

controlling 

mechanism. 


Q 
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In the following illustration all three are represented as being 
regulated by a positive motion. Fig. 171 is a vertical section 
through the warp beams, tension bars, healds and other details. 



Fig. 1 71. 

The principles of this mechanism though in some respects dissimilar, 
are in many details coincident with the jumbo warp controlling 
motion fully described and illustrated in connection with Figs. 54 
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and 55 page 112 for which reason a description of the above illus- 
tration is somewhat abbreviated. The long, short and stulTer cliains 
27, 28 and 29 are wound respectively upon the beams a n and c. 
The ground chains 27 and 28 pass behind stay rods o' and d’ and 
in front and over bars e* and e^ respectively to the liealds ; the 
mechanism which operates upon the stufTor beam is only shown ; 
each of the other beams is controlled by duplicate mechanism. 
D represents a stay rod which is supported and free to rotate in 
suitable bearings at opposite sides of the loom ; a swing roller bar e 
is supported in the arm of lever f which is compounded with the 
lever g fixed and free to rotate the stay rod i) slightly. To the arm g 
a chain h is attached which passes over a sprocket guide wheel i on 
stud and bracket as shown and suspended to the knver end of the 
chain is a dgad weight j. At the remote end of shaft n and secured 
to it is a segment brake wheel k ; one end of an iron brake l is 
fastened to a fixed stud m in the loom frame and then passed over 
the periphery of the brake pulley; a thick piece of leather n is 
interposed between the brake and the face of the pulley to increase 
the gripping properties of the former ; the opposite end of the brake 
is attached by a stud o to a hook p; a chain q passes behind a guide 
roller as shown and joins p to an adjustable connecting link r, the 
swivel s being 'the adjusting factor combined with the threaded 
portion of r as shown. The lower portion of link r is secured 
to the sword of tlie going part near its base by a bracket 
and stud as shown. I'o the remote end of the warp beam c 
a worm wheel t is secured which combines in gear with a 
worm T* securely fastened to an upright shaft suitably sup- 
ported to the loom and partially controlled in its rotary motion 
by a clamp attachment not shown. A ratchet wheel is secured 
to the shaft and a pawl t"* on stud is kept in close contact with 
the teeth of the ratchet wheel by the usual means of a spiral spring, 
A short lever with a stud is also made fast to the shaft 
One end of a plunger rod fits on the stud and the opposite 
end passes freely through a bearing v in the framework w 
an adjustable collar x is fixed to the plunger rc^ and between il 
and the bearing v is a spiral spring y which encircles the rod. 
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The action of the fore^oin^ ineclianism and its principle of 
lettin^^ off is as follows: -W'lth the upward and downward inoxe- 
ment of the hcalds the pressure is applied to the swin^^ shaft e to 
produce a slight rotary movement about the centrally fixed shaft r> 
clockwise; the arms i- and o also mo\e slightly in the same direction. 
The arm r presses against the short lever t'’ to turn the shaft 'i“ and 
through worm t‘ and worm wheel t causes the warp beam to 
revoke very slightly and so unwind its web. The spring v on the 
plunger rod contributes to retard any undue forward mo\'ement 
of le\’cr F as well as to force back the shaft r with ratchet wheel 
the teeth of which arc kept m close contact with the pawl 
Th The weight .i also operates by its own gt'avity and through 
its connections to retard any undue rotation of the le\cr arm c. 
Meanwhile tin* lay ojX'rating through the (onnecting link Rand 
chain Q upon the brake i,, tightens it upon the face of the segment 
pulley K and holds it together with the, sh.ift d, arms c. and f and 
shaft K in a perfectly iigid position w'hih' the reed strikes the welt 
and fur into the carpet. Thus the warp and its contemporaries are 
kept stiaight and any tendency to curl up on the back is 
avoided. 


Designing 

and 

Colouring. 


Axrninsters, as ('ompared with any otlier machine 
made carpets, permit of the greatest possible 
\ariety and freedom m design and colour. 

Every thre^ad on c'ach tufting spool may be of a 
different colour and since cxich row' of tufts recpiircs a separate 
tufting spool a design which is 40 inches long and contains six 
points or row^s of tufts per inch, would recjuire 40 x 6 240 spools. 

This w'ould not be considered a large number for it is ciuite easy to 
accommodate and operate a much greater quantity than 240. 
Generally the length of the design is merely a matter of con\ enicnce 
to save altering the loom. The pitch or number of points per 
square inch vary according to the quality of the carpet, 6x7 and 
7x7 being standard sizes but the follow'ing and other sizes are 
also frequently made : — 5 x 5}, 5 x 6 , 6 x 6 , 6 x 7, 7 X 7, 7 X 8, 
8 X 8, 8 X 9, 9 X g, 9 X 10, and 10 x 10 points of fur per square 
inch. 
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'rhrce tliffereiit ]')itches of pDinl papoi used are ilhistrult'd at 
172, 173 and 174. d'lu' fiist, it will be notic t'd, rontains 5 x 6, 
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represent the several colours used and also to illustrate the smallest 
delineation it is possible to portray. 

Each spool for the following widths of carpet usually contains ; 

I. J yard, 126 coloured threads = 7 points per inch 
H n 157 »» ’’ 

3 ; i n ^ „ 

and the following lengths of each repeat of design frequently contain 

1. iiSmches, 126 bobbins or tufts = 7 points per inch 

2. 27 ,, i.SS ,, ,, -- ,, ,, 

3' i*"' .. 252 

4 ' 45 .. 3'4 

Whenex'er designs are re(|uired to be woven 10 x 10 points per 
inch as is frecjuently the case in a Crompton Axminster Loom, the 
following number of pile threads for the given widths and lengths of 
pattern are respectix’ely used. 

^ yard contains 180 threads x 180 tufts 

4 ,, „ 270 ,, X 270 ,, 

I ,, ,, 360 ,, X 3bo ,, 

i-l „ ,, 45 ^^ - X 450 - 

The significance of the foiegomg factors lies in the tact that the 
product ot the number of threads m the width and the tufts in the 
length represents the possible number of individual tufts and colours 
which can be used with any of the gix’en dimensions of pattern. 
These particulars are also the guiding factors in the selection of the 
sizes of design or point paper since every longitudinal divisional 
space represents a thread on the tufting spool and each horizontal 
divisional space a tufting spool itself. 

While it is possible to use such an unlimited number of colours 
free from all thought of planting as in J 3 iussels and Wilton carpets 
etc., from two to three dozen should be ample and it huist be 
borne in mind too, that unlike Brussels or Wiltons, the colouring 
cannot be modihed in the loom ; to improve a poorly coloured 
Axminster would involve almost if not (juite as much labour as the 
creation of a new design. These facts combined with the unlimited 
possibilities of colouring (while in most respects an advantage) make 
it imperative thUt a designer and colourist for Axminsters must be 
first and foremost a colourist by nature or art, c.xcept, perhaps, for 
very simple effects of pattern. 
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‘ Chenille ’ Axminster Carpets. 

«• 

Chi.mi.li^ or p.itent Axminster cnrpet nKimifat'liue was first 
introduced by IMr. J. Templeton, ot ( j1<isl,^)W', dmm,cj the yeais 183.S 
and 1839. The completed fabric is the product ol two sc'paiate and 
distinct wea\in^^ processes, \i/ . 

1. \\'ea\ing the weft, pile or fur, ‘generally styled the ‘chenille 

w ca\’infj^.’ 

2. \\’ea\iiy the car[)et proper, usually desciilied as the ‘carpet 

w'ea\m^ ’ to distm^oush it trom the pr{9)aration of the weft. 

The distinctive feature in this (lass of carpet is the ‘fur,’ 
prepared in the form of a lonj.^ chain, w'hicli in additKAii to loimin^^ 
the ‘\el\’et pile’ also manitests the pattern m diHereiit t'olouis; ciuh 
separate tuft may he distuht iii colour jrom the rest^ hence there is no limit 
to the number of colours which may be used and in addition this 
system affords great latitude m the })itch or lineness and ipiahty of 
materials emploVed. 

d'he figure is designed and colouied on the same 

Design and scale as the actual si/e ot the rug or carpet ; 

Paper specudly prepared and lulc'd pa[)(‘r is used lor this 

purpose, a i)ortion of which is shown at I'lg. 175, 
page 259. For strength and m order to keep the various strips and edges 
of the design rigid and inta( t the papc'r is frcMpiently made up of three 
materials, the centre one being cloth. I'lie pitch is a \eiy \ariable 
factor - most manufacturers ha\e their owm ; in a standard rug size 
there arc iS x 6 divisions m every 2 inches square which is the unit 
generally used to express the pitch; other useful sizes are 12x6, 
18 X 9, and 24 X 12. These respectuely represent 3, 4^ and 6 tufts 
per inch and the last is a typical size for carpet structures. 

Each horizontal row of spaces represents one Ime or shot of fur 
across the full width of the rug or carpet. The longitudinal rows 
represent the fur weft. 
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1 he fur pick is first prepared by weavin^^ in the 
Fur Chain. ^ ^ rr 1 1 1 

furni of an ordinary piece with differently coloured 

wefts to suit the colours in each horizontal row of the desip^n paper. 

But since the width (and subse(|uently depth) of the fur, in practice 

called ‘ scale,’ is only a part of an inch a series of such widths 

denominated ‘ strips ’ are woven side by side m the loom, the 



Fig 17C 

number of which is determined by the repeats of pattern or rugs 
required. All the strips in the woven fur, before cutting, are exact 
duplicates of each other and every one is made to such a length as 
to equal the total amount of fur required for one repeat of pattern. 
An enlarged plan of three strips of fur woven together is illustrated 
at Fig. 176. The different markings represent the variously coloured 



m:\iiLL’ wMiNsn K 


2^9 


worstetl thieads ronstitiilin*^^ tlu* tin n. I'he line \\arp or 

binding thieads t)f cotton arc slajwn at a h c. 

Note:-— A considerable number of fabiic^s aie maile wliic li con- 
tain Old) one shot cd tm o mstcatl ot two as in the example gi\en. 

It will I'le obs(.a'\ed that these stiips ot Im aie woceii on tht‘ 
gau/(Mn leno principle, so as to pie\ent the ihieatls tiom '-'lipping 
out or working loose wlien ■^nbsc'cpK'ntly m tiie ioim ot ci tm. 

The stiips thus wo\('n suh* bv side are taken to a cutting nuu hiiu', 
described later, where, by cutting, heat, moisture iiiul piessiiie the)' 
are each simultaneously ton t'd to assume the di'siK'd aiul exai t 
shape, so that what was only a lew minutes pre\iousl\' a jnei e of 
cloth of consideoable width \aiiously and p('cuhaii)’ toloiired,is 
now conveitcal into .in (sjual numbi'r ot sinps ot liir, (olouK'd to 
agree exactly *wUh its guim hori/out.il low on the' jioiiil pajiK'r 
design. 


I'lg 


17S 


1 ig 17-1 


A strip of fin .aftc'i cutting is shown separately at big. 177. 
The same stiip cut and folded at I'lg. 17S, and a trans\eis(* section 
of a series of these at I'lg. 179. 

Suitable following paiticukirs of make are tor tio, 96 

Makes of Fur. and 112 duplicate strips of fur resjiectic ely . 

I. 60 strips of fur m 33 inches. 

Wavp, a. & h. 2 thiaxads of 2 '24s cotton ) 

• t. 1 ,, ,,3 bos 

a . A h . 2 „ ,, 2/24S 

c. 1 ,, ,, ” '' 

Miss II splits and repeat as above 62 times. 


^ I split deni. 


I dent. 


Width of reed ^ 33 inches. 

Splits pel inch - 27^. 

Weft, 2/4S Worsted, containing ij turns per inch. 

Picks per inch = 12, or as many double picks as there are single 
longitudinal threads in the point paper design per inch. 
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When each strip is cut, the length of the fur across will be just 
over half an inch, or exactly 

33 ;-_ec}Res^ ^ HiiLcjjes ^ 

6o 6o 

so that when each strip is folded the depth of the fur is about 
a quarter of an inch. 

Nofi' : — yds. of 2/24S cotton warp is re{|uired for i yard of fur, 
and 2i yds. of 3/60S ,, ,, ,, ,, ,, ,, ,, 

II. 96 strips of fur in 39 inches. 

IVciyps as No. i. Two full splits. 

Miss 8 dents or splits and repeat as above 98 times. 

Width of warp in reed 39 inches. 

Splits per inch = 25.]. 

Weft, 2/5 Worsted. 

Picks per inch = iS. 

III. 1 12 strips in 38 inches. 

Wayps, 

a. Sc b. 2 threads Cotton ) 

' I dent or split. 

I „ „ I ^ 

u. & b. 2 ,, " } 

^.1 „ „ ) 

Miss <S splits and repeat 114 tunes. 

Whdth of reed — 38 inches. 

Splits pci inch — 30. 

11 V//. 3 12 Worsted. 

Picks per inch — 24. 

The first two of these ‘ fur strip makes ’ are suitable for rugs and 
the last for a finer grade of caipet m quality and pitch. 


Weaving the Chenille Fur. 

The two fine cotton warps are placed in a small 
power loom of common construction, the chief 
feature of which is the gauze mechanism. 

There are several mechanical devices on the market wdiich are 
used for the purpose of producing this kind of cloth structure. 
Two methods only are explained here and when the reeider has 


Cross or 
Guaze Weaving, 
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thoroughly comprehended these, he will ha\e fully rasped the 
essential principles of ‘ cross weaving ’ which it is absolutely 
necessary to understand before ‘chenille fur’ can be intelligently 
produced. 

The first method illustrated at Vv^. 180, which shows the warp 
threads passing from the warp beams to and through the mails of 
the healds and forwxird to the cloth. 


Fig 182. I'lg. e"' \ 



Im” 180. 

In cross weaving there are two kinds of warp — the straight 
threads a.b. and the crossing or gau/e threads c ; these are wrapped 
on to beams x and y respectively. 1 here are three ordinary hcLild 
shafts 2 and 3 also a half heald 6 called the ‘ doup ’‘or ‘ slip ’ ; a 
skeletgn or dummy shaft 4 which is used for the purpose of lifting 
the slip only and a ‘ standard ’ heald 5 whose function is to support the 
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slip 6 the free end of which is passed throii^di the mail of the 
standard heald 5 as shown. A string connects the bottom 
of the slip 6 with the top of heald 4, by which arrangement the slip 
can l)e lifted independently of the standard heald 5. A piece of 
elastic li pulls the slip back into its normal position immediately 
the pull ol c IS relaxed by the depression of heald 

The doup standard 5 and half heald 6 form one of the special 
features of gauze or cross weav'ing. d'here are warious waiys of 
combining the standard heald and the slip. 
Three methods are illustrated at a b 
and c, bhg. 18 1. In each of these systems 
the half heald cords are contained on a 
single stave or shaft, which runs alongside 
tlie lower sta\'e of standard 5. In the 
diagram a eacli slip of half heald 6 is 
separately passed through its respective 
mail of heald 5. I'he crossing thread c 
passes through the loop of sbp 6 and so long 
as it remains unbroken, the heald cord or 
slip remains intact, but immediately the 
crossing thread breaks, the respective slip 
falls on to the stave, and requires to be 
first picked up and again passed through 
its corresponding mail in standard heald 5, before the broken 
gauze thread can be adjusted. 

The diagram b shows how the slip 6 may be interlaced through 
the mail of heald 5 in such a way that should the crossing threads 
break, the cord of slip 6 cannot fall below the mail; consequently the 
broken warp can be readily “taken up.” 

In the diagram c the free end of slip 6 is fastened to a small 
brass ring z, which is larger than the ‘ eye ’ of the mail of standard 
5; through this ring the crossing warp is drawn, and if it breaks, 
the ring r keeps the slip in its normal position. 

The draft i.e. the method of drawing the warp 
threads through the mails of the healds and doup 
constitutes an important feature of gauze weaving. First, the 



Gauze Draft. 
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threads are drawn through thehealds in the ordinary way; next, the 
ends from one shaft are crossed underneath the adjoining warp 
thread or threads; in the example gi\en one thread c is crossed 
under tw^o threads a and b, this crossing thread is then passed through 



I'lR 




the slip or doup 6 as shown in Fig. 180. The plan viewoi this draft is 
supplied at Fig. 182. This is the common method of representing on 
paper the order in which the warp threads are drawm through tlie 
healds. The letters and numerals represent the same parts as in 
the Figs. 176, 180 and 181. The horizontal lines represent the heald 
shafts and the vertical lines the warp threads. The crosses indicate 
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that the warp thread is drawn through the mail of the heald shaft 
on which it is crossed Thread c is drawn through the mail of shaft 
3 and threads a and h are drawn through shafts i and 2 as shown ; 
c is then passed underneath threads a and b and through the slip as 
indicated by tlie cross. 


This represents one repeat of the draft. 


In gauze weaving there are two distinct kinds of 
shed to be produced \ iz 

The natural or open shed, see Fig. 180 and the 
crossing or gauze shed, see Fig. 183. 


Treading 

plan. 


The letters and numerals of like characters in each diagram 
refer to corresponding parts. 

It is in the formation of the gauze shed where the chief 
difficulty in gauze weaving is experienced. 


The treading plan is shown at Fig. 184. On the first and second 
treads which represent the open shed, shafts 2 and 3 are lifted ; the 
skeleton shaft 4 also rises and carries with its ascent the slip 6 and 
since the ‘ standard’ 5 is down, it allows the thread h to rise and carry 
with it the free heald cord on its own natural side, but the third and 
fourth treads produce the gauze or crossing shed. Here it will be 
observed that the ‘standard’ with the slip is lifted on the remote 
side of the threads a and h. This lift is known as the ‘cross’ shed. 
Simultaneously with the elevation of the doup and ‘standard,’ 
number i heald shaft is lifted so as to produce the opposite ground 
shed. 

At this juncture it is opportune to note that the 
distance over which the open shed is formed reaches 
from the back rest to the fell of the cloth, whereas 
the space available for the formation of the gauze 
shed is only from the front of the ordinary heald to the fell of the 
cloth, the result of which is, that ^he crossing warp forms a very 
acute angle at the healds, though this can be neutralised slightly by 
allowing as great a space as possible between the ordinary healds 
and the doup standard. 


Easing the 
Crossing 
Threads. 
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There is nevertlieless a ^^^reater strain 
on the crossing threads dnnnfj^ ilie forma- 
tion of the ^auze shed, heiue it is necessary 
to devise some means whereby this excessive 
stvain may be reduced. Tsually tliis is 
accomplished by an aiian;;enient called 
an “ Kasin<^ Motion.” d'he principle of 
easinp^ the crossin^^ threads with the fore- 
f^oin^^ arran,c:emcnt is a very simple one. 

The same is illustrated at Fij^o 185 where 
a back view of the warp beam on which 
the crossing tlireads are wTapped is show 11. 

Number i represents a steel collar and 
flange secured teethe waip beam 2 , around 
this collar a twitch rope 3 is coiled, one 
end of which supports a dead weight 4. 

The other end is firmly fastened to some 
strong rubber 5 consisting of several flat 
strands with an aggregate diameter of 
about half an inch. The chief feature of this principle is, that when 
the gauze shed is being formed, the pull on the w<irp aided by tlie 
w^eight 4 IS sufficient to overcome the resistaiu e in the rubber 5 and 
thus to slacken the warp as circumstances re(iuir(s Immediately 
the tension on the warp is relaxed, the elasticity of the rubber 
reverses the motion of the warp beam and thereby takes up any 
slack warp threads. The peculiar feature of this method is that it 
serves to regulate the ‘ letftng ofT,’ not only for the gauze but also 
for the open shed, the only difference being that the rubber is not 
stretched as much on the open as on the crossed shed. 

Another Method ' "" alternative 

method is shown at Fig. 186. In this as in the 
previous example there are three threads in each repeat of the draft. 
These are first drawn through the healds in the usual order i, 2, 3, 
after which the doup and standard are placed in front of the ordinary 
healds, then the thread c from number i heald is crossed under two 
threads a and b in healds 2 and 3 and ‘ loomed ’ through the slip 6. 
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The pattern to be produced is the same as indicated at Fig. 176. 
The treading plan for this draft is supplied at Fig. 187. The heald 
mounting arrangement and slackener are illustrated at Figs. 188 
and 189, the former of wliich represents the gauze and the latter, 


I'lg 186 



the open shed. The chief feature of this arrangement is the 
slackener; h^re the crossing threads are all passed over a steel 
rod 7, which is placed immediately above and parallel to the back 
rest 8. The rod is supported in the arm in of the bent lever m w, 
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and is free to vibrate to and from the back rest 8 ; the lever n is 
in turn supported by a bracket 9 and is free to move about the 
point 10. A connecting rod ii unites lever n with the lever 12 'fast 
on ‘square’ rod 13; to this same shaft the half moon lever 14 is 


log. 189 


fixed and a cord connects it to the doup standard 5. The slip 6 is 
connected with the lever arm 15, which is fastened to tiie “ scjuare ” 
rod 16; the quadrant lever 17 is secured to this rod also, which 
lever is connected to and elevates heald number i. The healds 2 
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and 3 are independently joined to their respective half moon levers 
secured on the usual square rods. Motion is imparted to 
the above mechanism through the rotary action of negative 
tappets. In this system the best results can be obtained by using 
a single lift mechanism constructed to produce a “closed” shed on 
either the bottom or centre slied principle. The negative and open 
tappet system of shedding is however tre(|uently adopted. 


The principle of regulating the tension on the warp m.iv be 
described thus : — When the gauze shed is re(iuired, the doup and 
doup standard are lifted through the controlled action of tlie t.ippet 
or other shedding mechanism ; simultaneously the arm )i ot lever 
VI n is correspondingly ehivated, but the aim vi lowers towards the 
back rest, thus permitting the rod 7 together wath the wairp threads 
to descend also ; this depression shortens the distance traver'^ed by 
the warp threads from the beam to the licalds and so slackens the 
gauze threads sufhcicntly to permit a shed being fornuxl between 
the mails of the ordinary healds <ind the lell of the clotli, of 
sufficient d('])th to allow th(‘ shuttle to pass through. \\ hen the 
open slual is bchng formed tlu‘ doup standard descends ns d(')es also 
the arm 7/ of the Icw'er vi n and a spiral spting tS acting Irom the 
underside jnills this level into its original position. 'Then lieakls 3 
and 1, the latter of which canies tlu' (a'ossing threads, rise and slip 
6 must also use incU'pendently of the shuulard on this tread, pick or 
sired which it does in sympathy with heald 1 as shown in the 
illustration. 


After the design has been prepared and t olouied 

The Design each row of fur is consecutively numbered, the odd 
in Strips. , , • , , , , , 

numbers on the right hand and tlie even rcjws on 

the left hand side beginning in each case at the bottom end of the 

design as shown at Fig. 190. For convenience of weaving, the point 

paper design is cut up into stiips each containing two hoiizontal 

rows of the design as indicated at Fig. 191 which is equivalent to 

two rows of fur. These strips are called ‘cords.’ The several 

colours on the cords or strips of design paper are indicated by the 

respective markings as shown. 
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spring clip, the opposite end of eacli heiiif^ suitably tensioned, d'he 
longitudinal lines of the full design paper have now become the 
transverse lines for the narrow strip to every one of which th’o 
shots of chenille Idling weft are inserted. 

The work of the chenille weaver is to weave a series (side by 
side) of narrow strips of cloth which when woven shall be identical 
in colour and appearance with the design cord, e.g. In Fig. 191 the 
first division of number one cord is maroon so the weaxer selects 
the shuttle containing this colour and inserts two shots of worsted 
weft; on each of the next live divisions above, the same colour is 
recjuired, consequently the loom is allowed to run for ten more 
picks. F'or the seventh and eighth divisions crimson is re(|uired 
accordingly a ‘ crimson ’ shuttle is inserted for four shots of weft, 
then in the next two sections of tin; same cord cardinal is selected 
and inserted by hand f(jr four shots of w'cft. 'I'his operation is 
repeated until all the colours indicated m number one cordha\e 
been woven. Then for the second row^ of fur m this cord and for 
all subsecjuent cveu lows, the wa^axer turns the strip round and 
commences to read from the opposite end and to insert the colours in 
accordance with the markings. Fach strij) in its turn is always 
fastened to the fabric and earned forward with the insertion 
of each pick of filling and take up of the texture during actual 
weaving, in such a manner, that the colours in the design cord aic 
in the same horizontal plane as those in the fabric and as a 
conse(]uence it is an easy matter for the xveax’er to determine the 
correct colour for insertion. I'he process just described is repeated 
until the whole of the design cords have been reproduced in the 
wo\en fabne. When the rug or carpet has to be subsequently 
woven in a hand loom, a mark is made after every twenty row^s of 
chenille fur has been woven, since this represents the total length 
which can be conveniently put upon a stick or shuttle; but when 
the fur is aiiiomaiically inserted into the carpet the whole length can 
be woven without any break, though finer shots of w orsted weft are 
often inserted to facilitate the subsequent tuinings at the edges of 
the carpet, or other picks are put in which are subse(}uently extracted 
by the carpet weaver. 
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Length of Fur 
required for 
each Rug 
or Repeat of 
Pattern. 


(generally, lu^s arc designed to turn over and 
repeat backwards or they may he and fretjucntly 
are made to ‘wield’ round as technically expic'ssed. 
h'iL(. 17 Plate c is an tsxample of the former and 
i(S Plate i) of the latter type. 

In each of the .ibove t'lfj^uri' designs, there will be two sla)ts of 
fur alike in the W'o\en carpet. Conse(]uently w'hen a clu mile j'liece 
is wo\en w'ith 60 strips ot fur as m example i, J41), iheu' will 

be just sullicient matruial to prodiae 30 ru^fs, d'he two following 
examples will help to make this section clear. 

Example I. 

Assumin^^ it is re(]Uire(l to weave a stair carpet iS inches \\ide 
of which the pattern is 9 inches lon^^ and the number of shots ol fur 
6 per inch, wduft length of lui wall be rcMiuircd to v\ea\e one lepeat 
of pattern and how' many yards of c<irp('t will <)r) strips prodiu'c. 
I'hen wadth of stair pattern x hai^uli ol pattern x shotsoi furpei inch 
inches per yard 

=- yards of fur chain reijuired for each re])eat of pattern. 

X c) X 6 1 r r 1 f 

-- -- 27 yds. ol lur chain tor i repeat. 

And, No. of strips x length ot pattern in yards yaids of carpet. 

I'hen since each stiip (d lur (27 ^aids) will ])iodiu'e one repeat 
of jxittern 18 inches wade <ind 9 inches long, 

Therefoie 9b X 9 
3 ^ 


24 yards of carpet 18 inches wide. 


Example IE 

A rug design whic h wields or turns over is to be wowai 3 x () feet 
with 3^ shots of fur chain per inch h'lnd the length ot eat h strip of 
fur required to be made in the chenille loom and the number of strips 
retiuired to produce 30 lugs. 

Since the unit length td’ the design is etjual to i yatd and the 
width is the same. 

Then, the number of yards ot fur leciuired for each unit pattern 
or half rug is just etjual to the number of shots of lur in one yard 
of woven rug. 

Thus 3i x 36 — 126 yards of fur. 
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'I'lic second half of the rii^ can be produced by the next dupli- 
cate stiip of fur but coininencing with the opposite end ; conse(]uently 
t\\o strips of fur are re(iuired for each ru*^^ and the nuinbei of 
duplicate strips which must be wo\'cn together will be bo; the width 
of these in the reed will depend upon the ‘ depth ’ of the fur, 33 
inc lies being a general .and suit.abk' width. 


The method adopted in cutting the chenille 
wo\ ('ll t('\ture into strips and of its simultaneous 
coiuersion into fur by folding and steaming is 
illustrated from Ibgs. i(^2 to icjb inclusi\e. I'lg. 
i()2 represents .1 \-erti('al ^('ction through the fur 
cutting ,uid folding mathine. 'This di.igram ie\('a]s all the ('sseiitial 
paits of the mechanism, but the most impoitant are separately 
illustrat('d and desiaibed. 


Cutting the 
chenille piece 
into strips and 
formation of 
the fur. 


'I'Ik' piece to be cut is tightly wiajiped in the ojien width on to 
a till cylinder or ‘ c.in ’ diiiing its proet'ss of wt'a\ing , the inside ot 
this ‘can ’ cont.iins a projection which just fits into a groo\e lornied 
in th(' lull length of a wooden roller 01 piece beam n which is phu'cd 
between suitable supports ; a leather stiap c is passed o\X'r the biake 
pulley o: one end of the strap is securely fastened to the frame w’ork 
while the other supports a hea\ \ weight r which seiwes to suiiiciently 
resist the' tension exerted by the pull of the' jaece in its forwaird mo\e- 
ment. d'he fabric then passes undt'r a lUited or contracting roller f, 
the purpose of wdiich is to ‘gather m ’ the piece to its proper width 
prepaiMtoi'y to the cutting process. A plan of this roller is sup[)hecl at 
I'lg. 193. 'riie [iiece then passes under a wire c.ard or perlorated tin 
tension roller c which grips it hi inly and holds it tightly whilst passing 
o\er the adjustable cutting bed ii which is showm separately at Fig. 
194. The upper surface ol the bed is made of steel, is corrugated in 
shape and smooth in appearance; the higher projections id have a 
small slit or ch\ision into which <a knife can enter. I'he piece is so 
set on it, that the centres of the umnievlaied yarn will pass over the 
slits id while the binding threads fall into recessed dnisions nk A 
drum 1 is supported and free to re\'olve in the arm of the lever L as 
shown. This wheel which is called the cutting drum contains 
12 divisions into wdiich may be inserted an equal number of very 
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sharp cutting knives k, one of which is shown separately at Fij;. ig5. 
The lc\er l is capable of bein^^ elevated or depressed at will, so as to 
either lift the cuttin*^^ drum i and the kni\es k clear of the piece or 
allow them to fall so that the blades pierce the cloth, and enter the 
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Figb 192 to r^G. 


' mi 




slits ib in the bed ii. Consequently as the drum i is made to 
revolve and the piece a to pass simultaneously over the cutting bed 
H, the knives k travelling with considerable rapidity cut the cloth 
into the required strips of fur. If anything goes wrong during the 
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action of cutting, the forward movement of the piece can he auto- 
matically arrested so that the cutting blades though still continuing 
to revolve, do no more actual cutting until the remedy is applied. 

These strips now pass under a second card roller (.j and 
forward to a hot roller r which is grooved and called the closing 
roller. The function of this roller which is full of steam is to 
close up the fur and so impart to it permanence of shape. l"ig. 196 
shows a front view of the roller r. 

These closed strips then travel on their sides around the wooden 
roller s to the card roller t and finally each strip is wound around 
the roller u. Each strip of fur is then numbered for the 
convenience of the carpet weaver. 

Weaving the Rug or Carpet. , 

The fur chain already t)repared and woven to the ’desirf^d 
pattern is laid across a strong and coarse foundation textile 
structure. It is bound on the surface of this base structure during 
the process of weaving by fine yet very strong threacjs of cotton 
or linen, generally called ‘catcher’ threads. 

I'or a long period after the introduction of patent Axminster, 
the only successful method of introducing the chenille fur was to 
wrap it on a stick, which served the purpose of a shuttle and 
then pass it through the shed by hand uhder the binder or catcher 
warp threads. Many attempts have since been made especially of 
recent years to lift the catcher or binder warp threads clear of the 
usual warp out and above the reed, these being the only threads 
which pass over the fur in the actual carpet or rug. The fur chain 
is then laid automatically and transversely above the warp belonging 
to the base structure but under the binder threads. The first 
attempt was made by a certain John Orr. Subsequently Messrs. 
Hutchinson and Hollingworth of Dobcross, Mr. A. Stubbs (Messrs. 
Sheard& Co.) Halifax and others have each introduced improvements, 
which in many respects dissimilar, nevertheless successfully produce 
these rugs and carpets by power and to see these mechanisms perform- 
ing their work I's not only deeply interesting but very inspiring to 
any student who possesses originality and appreciative abilities. 
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But since the ‘ iiand method ’ is still practised a brief description 
of the processes and essential principles of \\ea\in<; is inclutled 
which will also scr\e .is an introduction to the automatic method 
and tend to gi\e a clear conception of the ru^ or cai [let striu ture and 
method of manufacture. 

Structures and Makes of Rugs and Carpets. 

Prior to any full descnjition of the actual metliotl of \\ea\in^sa 
complete understanding of the we<i\ e sti iicture and makes of such 
ru<^s and carpets will be found heljiful. 



i'a? 19H 

Chenille Axm.nster cai [lets and iu,i;s are made with tw’O chief 
kinds of backs. 

First, tl*e ‘single shed’ tapestry or caipet back. 

Second, the ‘double shed ’ or ruj^ back. 

The former produces a hj^ht and the latter a hea\ y back. In each 
of these carpets a ‘float ’ warp is frecpiently introduced between the 
fur and the base structure which ser\es to increase its weight as well 
Vs to make the fur stand up better. 

The structures of these completed carpets are illustrated by 
transverse sections through the fur and weft at Figs, igy and 198. 
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'I'hc former represents a tapestry back and the latter a rug or 
hea\'y hack, with float .and two stuffers. 

K represents the small chain or ground warp of the base structure. 

the stuffer w arp. 

I the float warp. 

r the fine chain whadi binds the fur to the base stiucture. 
n the carpel filling weft. 

I) the fur chain. 

a h c the warps or chain belonging to tlie fui. 



I'lg. i<)() show'^ a trans\ers(‘ s(a tioii through the hlhng and fur 
of a rug back, whudi contains thiaa^ stufleis but no flo.at. Idle letters 
icf('r to coi 1 e>pondi ng thre.ads as in the foiegoing two figures. 



A plan \dew' of the carpet — single shed — on an enlarged scale 
IS supplied at Fig. 200. A complete paper design for same at 
Fig. 201. (Marks in all cases indicate the warp threads up.) A 
drafting plan of the w^arp threads through the healds is given at 
Fig. 202, and a treading plan for this draft required to produce the 
fabric structure of Fig. 200 is shown at Fig 203. 
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'I'he trans\erse lines represent the heakl shafts and tin* 
tudinal lines the waip thieads. In eider to woik the pattern it 
will he noticed that foiii he<ilds are uspiiu-d throuL^h whnh the 
warp threads arc' drawn as follows . — 

I 'or a carpet or ruLt caij’iet hack sm^K' shccl. 

I 'tlirt-acl ('. Jute Stutter (tCi-lb-^ Xhenleent di.wsn thnui^h luail ou shall \ 

I ,, 1 ,, t 'll ound (i vh>s 

I ,, I ,, l''h>at ( ('oitdu ^ 

i ,, I ,, I'liK' chain (j/j 1 ( ottoii) 

I ,, (. ,, StulUu' 

[ ,, 1 , (iloUUvl 

6 Threads to eai h lepeat of the (halt 

d'hc'se threads tire slc')c'd into two splits m the ic'c'd as indic.Ucd 
and repc'ated Tintil the whole of the' w.trp is sleyc'd which c'cleiids to 
36 inches in the reed and c ontains 7 splits pea me h. 

I'lllino shots ol 2 yV oianpc' coloiiic-d jutc- 
I ,, ,, j ur ( h.iin. 

ContainyiK ^h shots ot welt and j of fui chain per inch. 

W.’hen caipets have to he made* with 5 to S shots ol liii per 
inch, it IS usual to insert /(Ca i//c/s ol iilhno to can h shot of lur. 

l^e\eitino to the structiiic' jilan h'lp. 200 the //Vs/ ticsid icajinuts 
giound threads 1 1 and lloat 1 to hc‘ r<tisc*d and since these arc* 

drawn on to shafts 3 and 2 thc'se shat is aicr litlc'd .is indic'atcal hy 
the markings on the first ])ic k of the* tre.ulmg plan I'lg. 203. 

On the second tread, stufter threads <. (,, fmc' cliam r and float i 
require to be raised and since' these ate diawn on to shafts 4, 2 and 
I, they are accordingly indicated tcj he lilted. 

The thiyd tread is an c'xact repeal of the first and the fourth of 
the second. 

On the fifth tread, the hinding thread 1 is only recjuired to 
be raised and since tins is drawai on to shaft i, it being the 
only shaft marked for lifting on tins pick, the weaver treads live 
picks for each successive repeat of the weave structure and inserts 
four successive picks of filling into the ground sheds, hut into the 
fifth he introduces one shot of fur, wdfich he tightens or slackens 
so as to make the outline of the pattern on it coincide with the 
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portion of pattern already woven. li^ach fur pick is combed 
towards the fell of the carpet and straightened before beating up, pre- 
paratory to forming the next slied of ground. The fur is contained on 
a stick wliich serves the purpose of a slmttle or “ sword ; ” usually 
there are about 20 shots of fur on each stick' ; these have of course 
been previously numbered so as to correspond with the picks or 
strip numbers on the figure design paper, consequently it is easy 
for the weaver to match the design. 

Tach warp has to be wound on a separate beam because the 
take up of each is different. The beams are suitably arranged to 
the back of the loom framing, the tension is regulated by friction, 
the ordinary twitch rope le\er and weiglit being the chief factors. 

The tcd^e up of the cloth is also on the negatixc principle and 
of common construction. 

Rug Structure Taiticulars of make and structure for a rug 
‘Double Shed.’ back — double shed. 


^ Wavp.- -landing thread once in every three dents. 

1 o stuher 6/0 lbs. poi spimlle - 54 lbs per spindle hemp— heald 5 
E ground 2/8 lbs per spindle . . . juto — \ 

I float 2/7t ... jute — ,, 2 

F line 4/24 ... . . .cotton-- ,, i , 

1 (1 stuflcr .... . heald 5 1 

11 I ^ 

ground . . . .. ,, j J 

(i stuffei . ^ \ 

, ' I Den 

1' ground .. .. . . . ,, 2 ) 


ground . 
1 float 
h line chain 


I r. stuffer 

I ,, E ground 

I ,, doat 

I ,, ground 


^ ( I Dent, 

4 ) 

^ I I Dent 

3 ) 


if) Threads in each repeat of pattern which are sleyed into 6 dents as indicated. 
Filling — 4 shots of ground 4/74 Jnte. 

I * ,, fur chain. 

Containing 14 picks of ground per unit and shots of fur. 
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A plan \ lew showing two repeats (on an enlarj^ed scale) of such 
a rug is supplied at ^'i}^^ 204, a full point paper desi^oi for same at 
Fi^o 205, n drawinj^-in or heald plan at h'l^o 20b, and a tieadin^^ 
plan at Fi^o 207. 

• Scioud Warp — Finding onc'e in ev<'iy /'cc dents 
Warps. I thread e. stuller 6/9 Ih^ per spindle \ 

! ,, 1 ^nnind 2/.S 

1 dent 

I I Moat 2 7-t 

I ,, 1- fine ch.un | 24 (otton I 

I (■ sUitlei 6/9 Ihs pel spindle * ^ dent 

I ,, 1 * f^round 2/S ,, ' 

() threads in e,u h lepeu of pLin. 

Weft 4 shots of gioiind 4 '7! Ihs per spindle 

I ,, fill ( ham 

• * ' 

(. ontaining 3! shots of fiii per inch 



'The first si\ thnads on the left hand of the plan \iew gdven 
at Figo 204 represent one repeat of the al)ove carpet. The complete 
design on point paper is supplied at Mg. 20*^, the draft at Fig. 209 
and the treading plan at Fig. 207. The chief points for consider- 
ation in the structure of these two cloths are : — 
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1. They earh contain two picks in one ^^roiind shed with a stulTer 

warp \yhv^ perfectly strai^^dit between the l)ottom and the top 
shots (if weft. • 

2. the ^ooiind threads bend erjually and conse(}ncntly they may 

lioth be placed on the same warp beam. 

3. 'riiere is a iloat warp in each carpet. 

4. 'The bmdin^r thread is the only point of dissimilarity. Hiis 

is noticeable only by compariiif^ the respective plan \ lews, 
drafts and full designs. In the lirst w<irp the bindinp^ thread 
occurs once every two splits of 6 threads and in the sec(md 
warp once in every three splits of S threads. 

1 he carpet is W(j\en m the same kind of loom and the fur is 
insulted by hand but tlie treadmj^ pLin is alteied to ‘-uit the difTerent 
textile striu'ture. , 

Automatically Inserting the Chenille Fur. 

I'he recent intniduction and perfectiii.r; of })owcr hioms for 
wea\mp Chenille Axmmster carpets has considerably increased the 
output. 

d'hiec yai'ds can now be \\o\cm on theses looms \\hilst one 
yard is bemp wo\ eii by the oiipmal hand loom method which is still 
111 uses 

>\ pel sj)(‘cti\ e \ lew of oik' of tlu'se power looms is supjihcd 
at b'ipo 210, the chief features of which <ire as follows. — -A 
specially constructed I'ec'd without any top or hand lail is shown at 
a; tins reed is \ery stionp^ and m sections. I'hc base ot each 
indixidual reed is securely fastened into a brass bed ; usuallv e\'ery 
three reeds are fastened top^ether by filling in solid the tops of two 
dents out of every three. They are tapered at the tops *so as to 
leave an opening and to facilitate the entrance into every third split 
of the catcher or binder warp threads b, w hich are passed through 
the eyes of the needles r, these last being operated upon according 
to the requirements of the shed and binding of the fur. The needles 
are set to the recjuired fineness and pitch of the reed and are 
contained on and‘ depend from a needle bar d which stretches across 
and abov^e the warps at the front of the loom ; this bar is supported 
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sides of the frames are joined by a cross bar h ; a connecting link i 
unites this bar h with a jack lever ; pivoted as shown in the 
illustration ; the lever j receives its rising and falling motion from 
a positive tappet on the low shaft operating upon a bowl and treadle 
lever which is joined to the }ack lever j through the connecting lod h. 
d'he clienille fur / is generally contained in a basket or can, from 
which it travels over suitable guide rods to and through a specially 
grooved guide finger made from hard wood or steel. The fur 
guide or ‘ carrier ’ m is supported and free to slide in a lateral direction 
along two smooth spindle rods n and which stretch across the 
loom, above and just behind the lay of the going pait, being suitably 
fixed to the two slide supports of the fiame r. The fur carrier 

projects o\er the reed to a point near the fell of the carpet. An 

endless rope 0 is fixed to both sides of the bracket which holds the 
fur carrier; this n^pe ]xasses around suitable pullevs to a large 
wooden pulley at the left hand side of the loom — part of this pulley 
is visible in the illustration. It is made to rotate backwards 
and forwards and by this means impart the necessary to and 

fro motion t(j the fur carrier ;//. The rotary action of the rope 

pulley IS obtained from the combination of a le\er rack and pinion ; 
the pinion and the rope pulley are both secured to a short shaft 
carried in brackets projecting from the fiame work; the pinion rack 
is acted upon by a cam on a counter shaft dri\en from the bottom 
shaft and at half its speed, d'he driving mechanism is compounded 
so as to detach and anest the parts whicli control the reciprocating 
action of the lay of the going part. 


Timing of the 
movements 
in relation to 
each other. 


d'he various mo\ements in a power loom for 
\vea\mg ‘Chenille’ Axmmster Carpets may be 
summarised and described as follows: — Ixxample : 
Assume a carpet has to be woven wath tu^o shots of 
filling ‘single slied’ to one row' of fur. Then, 
measuring the time from the bottom shaft, wdiich is continually 
running and revoking at the rate of one-fifth the velocity ratio of 
the crank shaft, one-lifth of a revolution of the bottom shaft is 
made during the* insertion and beating up of each shot of ground 
filling; the remaining three-fifths of the revolution is occupied in 
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layin^^ and settini( the fur. There are se\eral devices adopted to 
inipait the reciprocating^ inovenient in the lay of tlie };oin^ part; 
some utilise the cam action, otlxus drive from the crank shaft whic'h 
method is to be preferred since it is possible to obtain a more uniform 
beat *iiul to run at a hij^her late of speed if lU'cessary. In addition 
to the iKjedle fiame previously mentioned there are two heald shafts 
oiu' toi lli(' ^M’ound and one tor the stuflm' warp, d'he former heald 
is up and tlu' lattei do<uu at the moment th(‘ lay is staitmp; to b(*at 
up aft('r an mter\al of rest during the inseition of the fui. In the 
forw<ird movement of the la) tlu*se two shafts be^m to rev case' their 
positions, so that on the la\’s letiiiu tlu' po'ound elaim is u]) and the 
stuffei lieald down. 'Tlu* first jack ol ground welt is then insi'tted 
after whudi the lay movi's hawaid to beat tins shot of weft into the 
fabiic. On th^ si'cond jack the stullin lK‘<dd is up and the ^lound 
ch.am tlown. In this jiosition the lay rc^sts full bai k' with the 
shot of weft in the ojien shed whilst the tin (airier conveys a 
shot nr Imieth of fur acioss. d'ln; weavei placi's the same in 
position, the needle frame f<dls with the binding warj) ovct llii' fur 
and t!ie lav' a,'_tain bej^ons to be.it iij). 'blu'sc ojanations are ii'ja'atial 
until tile ii‘(]uired knieili has been woven. 


Special form 
of Reed. 


b'l;.;. 21 1 shows <i Imnt vawv ol a jaation ot the 
reed, I'lt^o ?.\2 aside view ol the sanu‘, and bi^c 213 
a jd.in of the b.ise. I'lu' reed \ is made ol hardened 


steel and has a brass tonndation r. ; small divisions (' are ( ut with a 


saw into till' bas{‘ anti the lowei ends ol the individual reeds are 


respectively luseited into thesi* sjiaces and lasteiual with brass 
soldermL:. The middle reed in each set of thrt'e projet ts somewhat 
at the back as show n at i> in b'i<^o 212 for the jiurjiose of adding 
strength to'the reed. The whole is supported on two veitical rods, 
one at each end, which are free t(3 be lifted as desired by cams 
operated from the bottom shaft. The lull reed is lifttal slightly 
with each forward iiKnement of the lay of the going j^art, the object 
being to partially comb the fur and cause it to stand up better. 


Needles 
and Frame. 


A portion of the needle bar and needles, is shown 
at Fig. 214. The bar is indicated at e, the needle’fe 
at F, and the eye of the needle through which the 


s 
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Intermittingly Driving the “ Lay,” and the Fur Carrier. 

Messrs. 'I'lllotsons and Stubbs’ p.Uentpil inetliod oi ['let loi tuin^ 
these functions is brieily indicated at 2i<) which lepreseiits 

a ba*ck elexation of the essential paits. d'he ciaiik 01 main 
driving shaft is shown at i and is sint.ddy suppoitc'd in the 



framework of the loom at 2 and 3. Two loose pulleys 4 and 5 are 
placed upon this shaft and free to revolve ; compounded with the 
boss of pulley 4 is a pinion wheel 6 which meshes with the teeth of 
a large spur wheel 7 securely keyed to the low shaft 8 and called the 
cam shaft. Upon shaft 8 a spur wheel 7^ similar to that of 7 is 
secured and gears into and drives a small spur wheel 9 which is fast 
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or cast upon tiie boss of a slidin^^ clutch wheel 10 also loose upon 
the (Tank' shaft i. This clutrh is free to enf^ci<;e with the teeth of a 
second clutch ii fast to the crank shaft. A connecting link joins 
the crank shaft to th(‘ sword of the ^aiinj:^ part ; 12 is a hand and 12' 
a balance \\heel. The forked (Uid of a le\er 13 fits into tlie neek 14 
of clutch 10; this le\er is pi\ot('d and free to ro( k on a stud shaft 
15. Two antifiiction boNvls rb and 17 are placed on suitable studs 
in this le\er. 'I'he kuiner bowl i(^ is kept in rolling contact with a 
suitably shaped ('am tS seemed to the buss ot spur w'heel 7’ ; a strong 
blade spun, 4 K) o)')erat(‘s ('onslantly ujion the second bowl 17 to keep 
the lecer 13 against tlu' faci' of tlu' tappet iS and also as the pressure 
of the ('am is it'leas(Hl to mo\(' the jiinion wheel 0 <ind clutch 10 on 
shaft I into pu'ar with the set'ond clutch 1 1. 

Mmol (It tails ait' addt'd to hold the j)inion (j and clutch 10 in 
^ear with c lut< h ii wlum net'essmw'. 

SiuuiltancMiusly with tlu' dt't.u hment of lh(' clutc'hes, a double 
clamp j^oips the boss oi ( hitch i 1 .iiid a l('\(n lod lu'uin^ e hook at 
its fret' (‘lul is desi^ut'd to lay hold of the p(',4 23 projt'ctni^^ tiom the 
clutch bo\ [1 and theit'bv picwtuiL am furlhci moccanent of the 
crank' shalt 1 until the fui h.is bt'cn instated and is ready to be 
beatt'U u]'» into th.e t arjit t. 

'klu' ‘ I he kiiy4 ’ 111 most ol thest' kioms is pit'ftuably obtained 
from the ciank shaft, desupied as is common so that the sinking 
hammers fixed cm rotating jiit'kine wht'els, ont' at ea('h side of the 
loom, alternatc'ly hit and miss the tuiij^mes st't'ured throii.^h the usual 
connections to the pickiiyct stick. 


An Alternative 
Methoti. 


d'he pkin adopted by Alessrs. Hutchinson and 
J lc)lliiy4w 01 th for dm 1114 the lay mtei mittmitly 
and also lor inserting the fur is brlefiy described 
and illustrated as follows .- 

bhg. 217 lepresents a back elcwation ol the method of dricing 
and automatically arresting the rotary action of the crank shaft. 

k'ig. 218 shows a similar \ iew' for driving the fur carrier. 

Fig. 2i(j is a plan view of both. 

A peispectue \ iew' of this loom is supplied at the end of the 
book. 
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Ivotcuy motion is imparted to the fast and loose 
pnll(‘}s \ and n lespeclixely on a tioss shaft c to 
whu'li IS alst) fastened a sm.dl hex el xxheel o; the 


teeth of D <4ear into those of a larj^ei hex el xxhec'l 1. loosely moimtetl 
on tl^e crank shaft 1. (a)mpoimd(‘d xxith the slei'xe i' 01 haiud of 
the hex'el e is one h.dl ot a clntc h box c. ; the sei ond hall xxhic h is 


shown at ii is seemed to the crank shalt i, Init frei' to inoxe 


latei'cdly aloni^^ it 1)) me.ins ol a folk hwei 1; ihc' stnd of toik 1 is 
operal('d upon hy the Ikt' arm ol a lexc't I’ceiitK'd upon a stud j 
carried in a hiarket suit,d)ly sc( uretl to the liaiiu'xx 01 ka d'lu' loxxer 


arm of tlu‘ lexer 1 (anies a bowl k xxhuh is kept in ioIIihl; ( ontact 
w’ith a ( am e by nusins ol .1 stion^t sj>iial spi 111^ xi xx hu h joins llu* loi k 
end of lexer r to the loom sujipoits. 'The c.im i is mounted on a 
counter shalt x supported 111 the lounexxotk , ,il the opjiosite end of 
this shaft is fastened an oc t.ij^onal siai xvliecd o xvhu h re( eix'es 
rotary intermittent motion thiou^di the ( ontact of p lixed in and 


projectin^^ from the hex el xxheel r. 


Driving thj 
Fur Carrier. 


A pillion wheid (• is se( uic'd to tlu'slc'exe r’ of 
bexel E <md <^U‘ars into .1 sjiui xxlus'l r txvu.e itssi/e 
<and loos(> upon tlu‘ stud shaft s sujipoited in the 


framework; the boss of spur xxheel R contains a small jim hole t”' 


into w'hich a (. lute h pm 1 piojectm*^^ from the clut('h i ' is 1 lee to enter. 


A lexer r centnal at o' is torked at one end and lits into the 


neck 'A of clutch i‘; the lexer cariies an antifriction Ixnxl u'' 
which IS kept in rollirif^ contac't with a ta[)pet o' mounted on shaft N. 
A spiral spring u’ joins the forked end of lexer v to the framework 
and thereby tends to keep the bowl u' m lexer i ccjntmuously 
against the face of the tappet o'. Secured to the shaft s t emote 
from spur ^xdieel R is a small crank arm x' which rotates intermittmgly 
with the shaft s ; a connecting rod \v joins tlie cr.ink v xvith a second 
crank fastened to the sliaft x; tins shaft carries a sc'gment xvheel 
having spur teeth xvhu h gear into a small pinion xvheel y secured 
to the shaft z mounted upon which is a pulley /'. An endless cord 
z^ passes over this pulley and its duplicate at the opposite side of the 
loom, to both sides of the bracket z^ containing ;he fur carrier; 
pulley z^ is thus free to impart the requiied reciprocating motion in 
the fur carrier. 
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Action of the 
Mechanism. 


The combined action of the foregoing mechanism 
for intermittingly driving the lay and the fur carrier 
is as follows : — 



The shaft c recei\es a constant lolary motion when the driving 
belt is on the fast pulley ; the bevel d in turn rotates the bevel e, 
compounded with sleeve pinion q and clutch box g all independ- 
ently of the crank shaft v, whenever the raised face of tappet l on 
shaft N is pressing against the bowl k in the lower arm of lever 1^ 
which thus partially rotates this lever clockwise so that its upper 
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arm operatin^^ through the stud d and fork i moves and holds rlutcli 
H clear of clutch Meanwhile the peg i> at the hack of bevel 1. 
continuing to revolve enters one of the notched recesses o' in 
the star wlieel o so as to rotate the shaft \ one eiglith of a revo- 
lutio’j or more iiccording to the re(]uircments of Ihecaipel stnu lure. 
The partial rotation of shaft \ causes tappet l to release' its prossuie 
upon the hcnvl k and lever 1’, thus permitting the spiisd spring m to 
pull clut(']i II into engagement and lock it with clutch u which being 
in constant lotation also turns elute h n and shaft r in synijiathy with 
it. The crank shaft operating through its usual ccnniet tioiis imparls 
the to and Iro inoveunents to tlu' ‘ l.iy ’ and beats ui) the welt 01 fur 
int(J the c'arpet. 

A'^ting m ('oncert with the toiegoing, the pinion 9 diuc's the 
spur wheel k iit half the speed of crank shaft 1, continuously and 
independently of the counter shaft s whenever the elute h pin r of 
clutch t' is held clear of the pin hole in the boss of wheel k, 
through the pressure of the projecting face of tappet v' on the 
bowl I and le\er o the free end ot which acts in the nt'ck of 
clutch i'. But with the partial rotation of shaft N tap])et c' releases 
its pressure on bowl id’ and lever 0, thereby permitting the spiral 
spring i' ’ fastened to the framework and the lever u to pull the 
latter against the left side of the nec'k r anti so ino\’(' pin 1 into the 
pin hole which thus locks clutch i' and shaft s rotaticely with 
wheel R. I'lieii with the rotation of shaft s, the crank \ revolves 
and imparts a reciprocating ino\ement to the rod w, le\erarm \', 
shaft X, arm vk pinitm s, shaft z, pulley /', and rope zd wdhch last, 
being attached to the fur car tier bracket, also produces m it the 
lequired to and fro movement. 

Any tendency of the shaft s to over-run itself is obviated by 
the constant pressure from a Ixjwl d on disc a ; this bowd is 
suppotted in the free end of an upright lever e pivoted on the stud f 
fixed m the framework of the loom. The disc a has two indents b 
and c diametrically opposite to each other, see bdg. 220. The 
runner d is adapted to enter one of these recesses on each half 
revolution of the shaft s and thereby hold it firmly In position until 
the clutch pin t is disengaged from the boss of spur wheel r. 
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Kidderminster and Scotch or Ingrain Carpets. 

Kidderminster, Scotch imd Ingrain arc synonymous terms 
for the same carpets which were originally made at Kidderminster 
in England and subsequently ^'ery extensnely in Scotland and also 
in U.S.A. where they are chiefly designated ‘ Ingram.’ 

They differ widely from all the carpets previously described in 
this treatise which are all corded or velvet pile structures, whereas 
these belong to the general or non -pile class of woven* fabrics. 

The original and simplest kind consisted of a twxo-ply fabric 
usually double plain and woven with the aid of a double clotii 
jacquard, in such a way as to produce the same figured pattern on 
both sides of the carpet though in different colours^; this was 
accomplished by causing the twx) sets of coloured threads to change 
places which at the same time fastened the fabrics together. 

The original structure has been modified to such an extent 
that it is now nearly impossible to recognise any resemblance 
between it and the present Ingrain. 

The carpets are sometimes woven in 4/4 width but a very 
considerable proportion are produced in squares of three by three 
yards and denominated, “Art Squares.” They are w^o\en in 
a loom fitted up with a jacquard machine and a full harness 
mounting and in many cases a cross border jacquard is used but 
whichever method is adopted, arrangements are usually made for 
fixing and working from two to eight shafts in combination with 
the harness which shafts then carry special binding threads referred 
to later. 

The numerous structural varieties wall be comprised under one 
or other of the following divisions. 

Type I. TWo-ply in the warp and w^eft, usually double plain, 
of which Fig. 221 is an example. 
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The warps are arranf(ed : — 

I thread a. Red worsted 2/4S. 5 turnsr-per inch. 

I ,, B. Olive ,, ,, ,, ,, ,, 

Sett 24 threads per inch in tlie loom. 

W'^ft threads x and v- shades as ^\arp - 24 picks inch. 



VvA 

Type II. 'Two-ply w.iip and weft as at I'l^. 222 but llu* warps 
and wetts comprising this structure are arranged as follows : -- 
Warps. I thread a. 2/10 lllack W'orsted. 

B. ,, Red ,, 

c. ,, W hue ,, 

D. ,, Yellow ()h\'e Woisled. 

Woven 14 splits per inch and 2 in a split. 



1 \ Red ,, ,, .. .1 

I ^ White 

i ,, /, Yellow Oh\ e Worsted ,, 

'The foregoing particulars afford many possible combinations 
of colour on the surface of the carpet of which the following are 
a* few : — 

T. Black and red warp with black and red weft. 


2. 

,, white ,, 


,, w'hite 

3 * 

,, olive ,, 


,, Olive 

4. Red 

,, white ,, 

„ red 

,, white 

5 * ” 

,, olive ,, 


,, olive 

6. Olive 

„ white ,, 

„ olive 

,, white 
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But tliese do not limit the possiI)le number of combinations, 
c.g. The first line of warps i may be associated with that of line 2 
of the weft, etc , though these additional effects can only be 
obtained where a full harness is employed. A reference to the 
figure shows that each colour of weft crosses over its own colcvir of 
warp on the surface, but when the two cloths change places, if 
woven on a doiiblc-cIotJi jacajuard machine, the colours of warp and 



weft on the underside of the fabiu are crossed, which may be an 
advantage in some few cases, but since unavoidable, it is a 
limitation which is consich'ted one of the deba ts of producing these 
fabrics with the aid ot a double cloth jacijiiard. 

Type 111 . d'hree-ply warp and t\v(^-ply weft as illustrated at 
Fig. 223 which represents a transverse section through the warp. 
In this example the additional or third warp consists ot a thick 
stuffer thread a, which not only serves to increase the weight of the 



224 ' 

fabric, but also offers a favourable oppoitiinity to bind the two 
cloths together ; such a fabric is most conceniently produced with a 
full harness mounting. The warps \, b, c, u and e are respectively 
dyed black, red, green, straw and red and green twist ; the wefts 
w, X, Y and z respectively agree with the shades b, c, d and e. 

Type IV. 'riiree-ply warp and weft as shown by the transverse 
section through the warp at Fig. 224. The differently coloured warp 
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and weft threads are indicated at b, c, p, v. and i- and v, W’, \, 
V and /. The lij^ure is produced hy nossinf^ the fabrics and (olouis 
as shown, by which means the tluee stiuctures au' also fasU'iied to 
each other at tile points of inteichanj^e. Ihit whereser tlieii' is a 
conskleiable area of one efTect, the cloth is not f.istc'iu'd and lu'iue 
it appeals loose and open. 'I'o ii\oid this, oin* of tlu; thieads of 
warp or weft is sometimes used as a bmdm;^ thit'ad to hold the 
fabiic more himly toj^ethei as is < IcMily seen il the mtt'i K'k 
the weft thread \v is traced out. 
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Roman Carpets. 


d ype y. 225 shows a c'ross s('( tion 

thioufjth the warp of an Inpo'.iin carpet wIib h is 
sometimes desit^nated “Roman.” d'his idea ot inteilacmp^ h,is 
e\idently Ijeen borrowed lioin a method which is common in 
tapestry work. 'The team tapestiy heie is used m its widest sense 
and as applied to decoiatne fabrics. d'liere arc* two warjis and 
three wefts but pny nnmbt'rot welts within resason can bc‘ employc'd, 
say 4 or 5, but each additional welt and colour inc reuses piopottion- 
atcly the cost of the l.ibtic thonj^di it siimiltaiu'ously mc;reases the 
weif^dit. The warp r, is a thic k stnffer thread which may consist 
of cotton, jute or any cdicaip but stron;^ textile yarn. A stronp^ but 
fine cotton binding warj) thre.id 11 is employed for the pui})c)secT 
bindin^^ the filling thiaxuls down. In this examjilc; there are thre^e 
differently coloured weft thrcxids \ v / and these- produc e' the lignie. 
The designs are drawn and coloured to .my convenient scale with- 
out the addition of any wea\'e de\elopment. A section ot such a 
design is illustrated at b'ig. 22b. The three different markings 
represent three distinct colours. The warp threads are wrapped on 
separate beams and ai ranged i thread o and i thre.ad n or 2 thre.ads 
G and I thread h. A full harness mounting controls all the threads 
G but the binding threads are drawm through two or four heald 
shafts according to the fineness of the set. These may be con- 
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trolled either from a set of tappets contained on the bottom shaft 
ot acted upon direct from the jacquard machine. As an alternative 

method two or font rows 
of harness cords aie tied 
u[) m fiont or behind the 
harness and woiA'ed di- 
rectly from the jaccpiard, 
specially constructed and 
stioii<4 upt i^dit hooks beiiyq 
alwa)s used when iliis 
plan is adopted. 

In thes(" ilotlis the 
elfec'ts (rf colour are not 
('oniiiu'd exclusuely to 
thre(', e\'en when three 
dilferently coloured wefts 
only are emplo\ed c 

, Assuming the eokniis to 

iO'^ ZZi, ^ I 

be blac Ic, red and oli\ (% the 
followin^^ effe('ts may be piodiued on the surface, i. black , 2. led ; 
3. oli\e: 4. black and red, 5. black and oli\e; 6. red and oh\c; 
in addition to the fore'^aaiy^q i;radation from any of these colours 
into each other may \ery effecticcly be obtained. 



Card Cutting 
Instructions. 


'Fhree jac(|uard cards are rerpiired for each 
hori/ontal row across the point paper desif^n or as 
man) cards as there are colours of weft ; then for 


the three colours, black, red and oli\'e, each pick must be cut three 


times, \']/ ; - 

I. I'c^r cacli liorizontal odd row of colour on the design paper, 
lift lieald number i, which must remain up until all the colours 
ha\e been w'oven over once. 


Card I. n. Cut all except black and insert one pick of black weft. 
Card I. R. Cut all except red and insert red weft. 

Card I. o. Cut all except olive and insert olive w'eft. 

II. For each horizontal ^\en row of colour in the design paper 
lift heald number 2 and cut cards 2 b, 2 r and 2 o, exactly as abo\'e. 
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system of harness mounting, is illustrated at Fi^. 228. The card 
cylinder is shown at a, the needle hoard at n, the needles or cross 
wires at c and the spring box at d. There are two sets of upni^hts 
!•. and i to each of which there is a separate griffe g and n, which 
carry knives i and j respecti\ cly. The uprif^hts rest upon .cross 
bars lixed as is common in the stationary board k. The uprijjjhts 
1 : are set directly opposite tlnjse of f. The hooks of the former 
are normally over the knives when the latter, in their natural position, 
are clear. 

The needles F and F are respectively linked to uprij^lrts f' 
and and 1/', and v.\ and r** and as shown. The comber- 
board is in four longitudinal sections I, II, III and IV; these are 
suitably connected to a set of tappets placed at and worked from the 
end of the loom, leach section is free to be lifted or depressed 
independently accordmj; to the cloth structure. When wca\ing 
double plain cloth, combined with the harness for liguring, each 
board is elevated once in every four picks. The harness cords 
from the uprights i- are passed alternately through the fust and 
second comberboards and fiom tlie uprights e they are passed 
alternately through the third and fourth comberboards. 

The warp threads are arranged, say, 1 red, i oli\e or each 
colour may be dressed on a sepaiate wxirp beam ; these threads are 
•drafted through the harness so that the first board commands all the 
odd numbered and the second board all the even numbered threads 
of red, whilst boards III and IV similarly control the olive threads. 
The harness cords are knotted just above the comberboard for the 
purpose of lifting them as recpiired. The plan of the divided 
comberboard is shown at Fig. 229. There are two row's ol holes 
across the length of each board, numbered consecutively*’R i to R 8. 
The draft of the warp threads through the mails of the harness 
below these boards is shown at Fig. 230. The warp threads are 
consecutively numbered from i to 8 and the row in the comberboard 
with wdiich each is connected is indicated from r i to r 8. The 
hooks to be lifted for each shed are regulated by perforated cards 
being pressed against the points of the needles. A perforation in 
the card allows the point of a needle to pass through. Consequently 
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threads ; conversely, a fully perforated card allows the points of the 
needles to pass throuj^h and the hooks e to be raised while those of f 
are left down. Hence, between an unperforated and a fully 
perforated jacf^uard card any variety of shedding can be produced 
by suitably punching the cards. » 

The two grifTes rise and fall on alternate picks. The cylinder 
strikes once in every two picks and is kept against the needles until 
each griffe has had sufficient time to catch the hooks which ha\e 
been selected for lifting c.^. I'cjr every hole in the card presented 
by the cylinder to the needles the corresponding hook in portion 
will be caught by the gtiffe bars o and lifted up. When the griffe h is 
up that of c, is down and since the hooks e are set opposite those of r 
then the blank places of the card will push corresponding hooks f 

i 

over th(^ griffe bars ii so that on the next pick they will be lifted. 

With the foregoing arrangement ol parts all the red threads will 
be laised by lifting the hooks f and all the olive threads by lifting 
the hooks i:. l>y leaving all the hooks down and lifting boards I 
and il alternately and inserting red w^eft, a plain red weave wall be 
produced on the surface of the c<irpet and by lifting boards yi and 
I\' and inserting oh\'e w’eft, an oli\'e surfar e will be the result. 

It some portion of red mounting is lifted with an ‘olive 
board and olive weft inserted, red will appear on the surtace where 
hooks are lifted and olive at the back, but where there are no 
hooks lifted, the reverse will be the result, viz: — Olive on the 
surface and red on the back. 

The opposite of all this will take place if some portion of olive 
mounting is lifted with a red board and red weft is thrown in. Thus 
all the jacquard does is to lift red warp abov'e olive weft, where red 
is to show on the face of the cloth and vice versa. These 
possibilities form the basis of designing for all such mounting. 
The cornberboard produces the cloth while the jacquard machine 
forms the figure, therefore in designing it is only necessary to 
paint the figure on point paper and cut the cards from it, no 
weave development being required. 
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Two jac(iuard cards and four picks of weft aie 

Card Cutting 

Instructions recjuireti, for each repeat of the \\ea\e structiiie. 

Card I. Fust pu k : hit j^iifTe c. with uprij^hts r: 
selected accordin^^ to the p.ittern and ‘red’ iK)aid I, inseil led weft. 
KesulP^ — one piclv of plain red cloth on the/ao’, where pail of hooks 
L are down, hut where tlie otlier pai t ot hooks 1: au' lilted, 
this pick will wea\e plain red at the />ai/v of the < loth. Si'e hi^, 2^1 ; 
the dots indieat(^ th(i ual aiul the citcle-^ tlu' oh\(‘ waip. 

S('(niid puh : lift ^oille 11 and ‘olixc*’ ho.ud 111, insert an olive 
welt. Result -oiu' ])i('k of jdain oh\e cloth on tlu‘ fihi\ wlieie 
pait of hook^ r ari' down, hut whcue the otluu' part of liook> !■ 
are lifted, this pick will wea\e plain olneal the; back of tin* ( lotliT 
See 232. 

Caul 2. 1 k^rd puk, hfl p^riff*' c. and ‘real’ hoaicl II, iiiseit lecl 
weft. Result-'tlie same as the first pick except the* wc'ft is m iIk' 
opposite '-hed. See I'lj.^. 233. 

Fourth pu\ : lift j^iille r and ‘oh\'e’ hoard I\', inseil oh\(‘ 
w'eft. Kesulj --the same' as the '•econd pick c^xcc'pt tlic- well is in 
the opposite shed. See 1 'i|L(. 231. 


The Ingrain Loom. 


There arc nuiTierous makes cif these looms, the dislingmshin^'' 
features of which are the jaccjuard shecldm^^ and the shuttle; ho\ 
mechanisms combined with the ‘pick and pick at will’ motion. 
Other details such as lettin^^ olf the warp and t.ikin^^ up the carpet 
hy positive arrangements, are illustrated and explained in the fol- 
lowing pages all the illustrations for which hav'e been prepared 
from the ‘Crompton & Knowles’ American Lc^ejm as made by 
Messrs. Hutchinson* I lolhngworth, Doheross, Ivngland. A con- 
sideration of the foregoing will explain all the essential principles 
involved in weaving these carpets. 


Driving 
the Loom. 


The method adopted is compound ; it consists of 
first imparting a fast rotary motion to a short 
supplementary shaft placed at right angles to the 


T 
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crank and low shafts, the re(|uired reduced speed of tlie loom being 
obtained through bevel gearing to the bottom shaft. 

Fig. 235 represents an elevation of the above system of dri\ing 
as seen from the driving end of the loom, a and b are fast and 
loose pulleys respectively, on the supplementary shaft c. A ^mall 
bevel wheel d secured to the opposite end of shaft c gears into and 
drives a larger be\el wheel 1, keyed fast to one end of the low 
shaft F. IFdnnd tlie bex'el r: and fastened on the same shaft i is a 
spur w’heel g which gears into a second spur wheel 11 securely 

keyt'd to the cmnk shalt i. 
It will therefore be ob- 
ser\ ed that the crank shaft 
laac'iNes its motion Irom 
tlie lowsliall which is the 
re\erse of ( (nnmon ])rac- 
tice. 'The primal} object 
of tins ariangimumt is to 
impart a xaiiiable xelecity 
to the ‘ lay ’ by setlin^i; the 
two w heads g and ii out 
ol (-('lUie. Afteiwaids 
^ these two wheels aic' so 

placed on then respective 
shafts that the smallest 
diameter of the w heel g gears into the largest diameter of the w heed 11 ; 
then as the two shafts simultaneously rex olve these conditions are 
grtidually reversed until the greatest diameter of the drixing xvlu'cl g 
ism gear xvith the smallest diameter of the dnxeii wheel 11. ddius the 
crank shaft is made to revolve with a variable xcdocity and to make 
its slowest speed when the sinalkjst diameter of g is in geai xvith 
the largest diameter of ii, during which time the crank is at its 
^ back centre’ and the shuttle is passing through the shed. Wdien 
the crank shaft j has reached its ‘ front centre,’ the largest diameter of 
G is in gear with the smallest diameter of ii and the crank is then trav- 
elling quickest and during this time it is beating the weft into the car- 
pet, This eccentric system is mostly required in looms ofwide width. 
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I'lie i\\t(nsi\(‘ \,iiiely of the* inoeh'in In^M.iin 
caiprt iinoKfs tlu* .ipj)lic.ilion ot a full haiiu's^ 
mounting and tit‘<}iu‘ntl\' of a ( loss hoi cUa j,ie (piard. 
I'or f 4 widths a )ac'(|iiatd lia\ in^* a lap.uil) (d 
400 or h)oo ipni^hts is fi (‘(}ii(*ntly lupi.d to tlu* \aiu‘ty ol li^^iirc 
roijuiiotl, hut fnr 3 x 3 \aidsait s(ju.iics, ot wliuh \uiy nian\ aie 
made, a jj^ood (uoss hoid(*r mac him* is a tlrsuloi alum. 

d'he smyle hit ]a(.(pi<iHl whi li sheds horn tlu* liollom, the 
double hit jaeapiard piodiumLi; a s,^miu open slu'd and the “(('UtK* 
shed" j(U (piard ari' .dl ('\t('nsi\ cK (‘uijdosed, hut the ( onsti lu lion 
of these heiMp wc'll know n, .1 tlel.nled des( 1 ipiion is pel loii (' uime( ('s- 
s.u')'. It mi,yhl In; pomli'tl out at this pimtuie that the harness 
( Oidsare Irecpienllv tied up on th(' “I.ondon ” s\sl( m, /.<■., the )a( ipiaol 
IS placed at ri,ylu anpde's to the ( oml lei hoai d and tlu* (aids and 
(.ard cylinder woik .u tlu' nyhl 01 ](‘li hand sale ol i!ie loom, in 

contiadmliiu lion trom the* Noi w u h ' ])i iiu iple w liei e I lu' j.u ( piai d 

ma(_lmu* is pirallel with tlu* (omheihoaid and the (Mid (Omder 
o[)era*es at the h.ick ol tlu* loom, I lu idi'nlall) , it imphl also he 
stated here, that theO' aie thiee fund.imeiital s\sl('ms of tiein<3 up 
the hainess coids to the u[)i lylit liltmy hooks ol a jai (pi<iid ma( lime 
\ 1/ 

1. 1 lu* ^ ill,' whi(h IS only lecpiiK'd wlu'n theie is mi 

repe'tition ot aiu' ol tlu* pat lei 11. ( )n«‘ luii iiess ( t)i d only is ti(‘d 

uj) to tiu* hoolv o| tlu' laeipiaid and theie must he as many 
hook's as there an* tin ('ads ot wai p. \ h(' ( 01 ck .11 e tied to the 
ja( (]uard hooks and taken down through the ( oinherhoai d in 
ic.i^ular Older liaan lirst t(j last (.ons(',euti\ < 1 )'. 'khe warp 

tlne<ids are siUM'^suely diawn throii.r;!! the mads ot the 

harmless m the s.inu* order. 

2. d’he Rcpcatnii^ tw.' 'kins is the ( oinnujiiest tie .ind is used for 

all figure tlesigns which contain more than (jiie repeat of 
pattern in the full wulth ot the carpet. 

3. Idle ' Ceutre in'.' This method is used when the two halves of 

any figure or border are alike when turned oxer. In all such 
cases a repeat of the pattern only re(]uiies Inrtf the number of 
tujoks to complete it. 


Jacquard 
Shedding 
Full Harness 
Mounting. 
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These three ties represent the possibilities of all other com- 
binations. 


dross Border 
Jacquard. 

and a' ; the 


Fig. 236 sliows a vertical section of a 12 row 
600 jacquard machine patented and used on this 
Ingram loom. There are two card cylinders a 
former controls the body and the filling whilst the 



Fig. 25C 

latter operates to produce the cross border and corners, c and c^ 
represent the needle boards, b and the needles or cross wires 
and D and d’ the spring boxes. There are two uprights and 
neckbands o to each repeat of the harness cords h as in the ordinary 
double lift machine. Each needle in both the top and bottom set 
is connected with two hooks as shown. The lower set controls 
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the uprights by a small loop 1: as is common hut the upper set is 
formed with a long loop 1 the ohje( t being to permit the bottom set 
of needles to press the hooks olt the glide lilting bais indepen- 
dently ol the toj:) set, undm which (. ircuinst.inces the jacijuard can 
be U'^d as an ordmaiy double lift. W heie .1 cioss border machine 
is available the cards can be cut and worked accinding to the jdan 
described on page 151. 

In the pioduction ot wo\('n t.ibri( s whi'U' only 
Shuttle Box , , , , 

, . one sort 01 colour ot w(dt is lasiuirc'd, oiu; sinittle 

Mechanism— ‘ 

Odd Pick supplu'd with weft and piopelled alti'i natt'ly tiom 

* opposite' sides of the loom tlirough sutce'ssive 
divisions of the wai p threads s.itishes all the* weftmg reqim emints. 

'I'he term ‘ plain loom ’ is usually «i})phed to tluise whu h are 
constructed fot the use of oiu* shuttle only, d'o (‘ach (Uid ot the 
Agoing part’ a single box is made for the reception of the shuttle. 
Each box usually consists of a bottom, front, Ixu'k and one ( losed 
end wath an open top and a free entrance. 

When ;t is recpiired to produce wo\(‘n fabrics having two or 
more cojours or sorts ot )ain, the use of additional shuttles becomes 
a necessity. Jhovision must therefoie be made to temporarily and 
suitably store tliose shuttles winch contain the kind of welt indu'ated 
by the pattern, but not required at the particular moment. 

W’hen the number of picks of any guc'ii colour are ot even 
<]uantity i.c. two picks or any multiple of two, then it is only 
necessary to store the shuttles at one end ot the loom, one side being 
exactly the same as tluat employed for a ‘ jilam ’ loom. 'J'he shuttle 
box mechanism for weaving such patterns is usually termed, ‘even 
pick.’ Eut whenever the pattern requires an odd number of picks 
of any given colour, which is almost always the case in Ingrains, 
it necessitates provision being made to conveniently store each 
shuttle at either end (^f the loom, for any reejuired or suitable 
number of picks, and also ‘ picking ’ from either side of the loom 
for any successive but convenient number of shots. The mechan- 
ism employed in the production of woven fabrics belonging to this 
class is usually designated by the term ‘ odd pick ’ or ‘ pick and 
pick at will ’ box motion. 
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There are two chief systems of arranf^ement of boxes for 
weavin^^ f^oeals re(juiring two or more shuttles. 

1 . Kising Bo\('S. 

11. Circular Jk)xe^. 

The Rising boxes consist chiefly of a set of steel plates orslTehes 
supported in a vertical frame which move m a body so as to bring 
each or any to the same height and level as the race of the going 
part, d'he size of the shuttle boxes is goxerned by the dimensions 
of the shuttle to be used whic'h in turn is detei mined by the class of 
goods to be made, some nnoKing a ‘deep’ and others a ‘small’ 
shed, b'or slow running looms and for hea\ y goods the drop box 
arrangement is genendly adopted, since it possessc's the adxantage 
of lising or falling two or thiee boxes with less difhculty than by 
‘skipping ’ as on the' Circular systrmi. 


Driving the 
semi-toothed 
cylinders and 
the pattern 
box chain. 


log. 237 show’s a se('tional ele\ation of the 
mechanism designed to dii\e the t\\(j semi-to(jthed 
cyhnd(Ms i and 2 together with the pattern chain 
for {'ontrcjllmg the shuttle boxe^. 

riu' crank shaft J contains a pinion wheel x 
which gears into and rol<itt\s a s|)ur wheel n compounded with a 
bc\ el M and carried on stud n supjiorted m the loom framing; the 
be\ el M meshes with a second bex el o at the base and loose ujX)n 
the upright shaft v ; the be\el o forms part of a clutch box of which 
(j and R make up tlu* compleuu'ut ; <) is a disc secured by a set 
screw’ to the shaft r; r is another disc also loose upon the shaft r ; 
it carries a pm k' wduch passes through a hole R“ of similar diameter 
in the disc g) and bevel o to combine these parts and dri\e the shaft p. 

Into the neck formed in the slee\e ol r, the fork’ed en^l of a hand 
lever s fits, by which arrangement the upper parts of the clutch box 
Q and R are disconnected at will ; by this means, the loom can be 
worked independently of the box motions and con\’crsely the boxes 
can be operated in either direction, irrespective of the other looni 


parts. 

Near the upper end of shaft p a bevel t gears into and drives a 
bevel u, fast to the end of the bottom segment toothed cylinder 2 to 
depress the boxes. An additional bevel wheel v combines with a 
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be\cl wheel w,on the bo^s er bdriel of the toj) ^ej^nient tootlieh 
cyliiukr to elev.ite th(‘ bow^^. A double clutch \ is hist rotati\’ely 
to the shcift 'i but free to slide laterally upon it to the n,L;ht or left. 
LooS(‘ upon the shaft \ is a second biwcd / which also combines in 
^eai \tith tlie druini; bcwel 'KIk' (dutch \ may bc' lo( K('d with 
either l)e\ els w oi / to rotate the shaft \ m (Mthc'r diiec tion. A nec k 



or reca^ss is circumsc ribed about the })eiiphery of the c lute h x, into 
wdiich a fork fits bc'inj; controlled by a rod and hand lever. I he 
solid shaft passes freely thiou^di the bari(d of cylinder i and carries 
a spur pinion 25 whuh communicates motion to an intermediate 
spur wheel 26, and to a kiff^e spur wheel 27 fast on one end of the 
bowd or pattern c\lmdei 2S. See I'l^o 23.S. 

The vibrator gears 5 may be brought into operative contact with 
either of the constantly rotating toothed cylinder i or 2. A bowl p 
lifts lever 3 or its duplicate into contact with cylinder i for raising 
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the boxes and conversely a ferrel allows the vibrator lever 3 or its 
duplicates to fall into gear with the cylinder 2 for depressing the 
boxes. 


Six “ Decker” 
Rising Boxes. 


Fig. 239 shows a front elevation of the essential 
parts of the mechanism employed with six j-ising 
and falling shuttle boxes at each end of the loom. 


The semi-toothed cylinders i and 2 revolve in opposite directions 


with a constant rotation ; the former serves to elevate the boxes 


and the latter to depress them. A vibrator lever 3 fulcrumed at 4 
supports a toothed gear 5 which is minus one tooth at a and four 
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teeth at b \ it has also a semi slot 6 formed in it through which a 
fixed rod 7 passes to prevent it from over-running. A loose pin 8 
passes through one end of a connecting link 9 and the gear 5 ; 
the link 9 joins the vibrator gear to a simple lever 10 at the 
point II ; the le\er 10 is pivoted upon a stud 12 and carries a chain 
pulley 13 centrally located and free to rotate upon the stud 14. 
Links 9Lind 9^ connect the chain levers 10* and 10^ to indi\idual 
vibrator gears which correspond with that shown at 5 and are 
similarly operated. Lever 10* has its fulcrum at 15 ; its two arms 
are in the ratio of 2 to i. Lever 10^ is pivoted on the stud 16 
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and carries a cliain wheel 17, free to rotate on the stiul iS. Tlic 
chain 19 is fastened to the bottom of lever ro' at the point 20 and 
then passes round tlie pulleys 13, 17 and 21 to an upii^dil spindle 
on which the boxes are supported and free to be lifted by the chain 
on ciie side of the loom — in this case the right hand sides 'fhe 
duplicate chain 19' is joined to duplicate le\eis and \’ibrator ^ears 
corresponding with those just desciibed and then pa^^ses o\ei guide 
pulley 21' to the opposite side of the loom to opeiate the boxes 
there, d'he \'ibrator lexer 3 is operated upon by a roller chain 22, 
see bhg. 240, which is cairied forward by means of a constantly 
rotating pattern or box chain cylinder 23or2S. 'I'lie pattern chain as at 
22 consists of small bowl i)ulleys p and fcarels /. A bowl hits the 
lever 3 with its vibrator gear 5 into c'ombination with the lop 
cylinder i to te rotated by it foi onc‘ h.alf of a rexolulion, until the; 
opposite end of the slot () is brought into close contac t with spmdle 
rod 7 and as often as a bowl is brought u]) by the chain to Icec}) the 
lever 3 up, so long wall the \ib1ator 3 remain in the abox e jxisition I)ut 
imi'iiediately a ferrel / is brought forward by the pattern chain, the; 
lever 3 xvitfi the xibrator gcair clrc)ps into and meshc^s with the teeth 
in the Sottom semi-toothed cylindei 2 and theic;by turns it back into 
the position shown in the diagi'am, by which means the lexca* () and 
link 10 travel to the left and thereby release the pressure and pull 
on the ‘lifting’ chain to lower the boxes either positix’ely or 
negatively by their own weight assisted by a strong spiral spiing. 
The action of the vibrator on link 9' and lexer 10’ is sufheient to 
produce a rise of one box, since this lever pulls directly upon the 
chain 19. The lexers 10 and io“ acting through their respective 
pulleys produce a rise of two boxers each. Hence by a judicious 
combination of these, any box can be brought up to the level of 
the shuttle race. 


Picking 
“Odd Pick.” 


• Combined with the shuttle box mechanism is the 
picking motion, designed to pick and pick at will, 
from either side of loom. Fig. 241 show^s an 
elevation of such an arrangement as viewed from the back of the loom. 

The connecting link a joins the vibrator gear v^ith a bent lever 
B pivoted on a stud as shown. A vertical rod c combines the lever b 
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v^ith tlie lever arm n which is free to oscillate iipcai the stud near 
he si^m representing the lower aim which is torlc shaped at its 
)ase and fits into the neck i- of a clutch part i:, fast rotatix'ely, but 
re(‘ to slide laterally upon the low shaft s. The second part of the 
hitch, shown at c, is keyed t.ist to the bottom shaft s , at each*' end 
it (; a recess is formed into w-liich two piouf^s id and id lit and are 
ree to slide. Tliese proiyi^s piojcst from and are hrml\ fixed m 



liitcdi part 1 -: one end of wdiich carries a stud and antifriction bowd h, 
dnch, when in the position showm, _sti ikc s a pickin^^ ‘shoe’ carried 
n a picking shaft placed hoiizontally and near the f(3ot of the loom and 
Lipported loosely in bearings at right angles to the bottom shaft s. 
'he picking stick is connected directly with the picking shaft so that 
henever the picking ‘shoe’ is struck by the rotating bowd h it is 
3rced downw^ards and by its connections the picking stick is thrown 
;rw^ard to exert the required force upon the shuttle and propel it 
'om side to side of the loom. 
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A connectinij^ rod links duplu Ate nu’<'lianisni on opposite' sides 
of tlu' loom as shown at ,1 d r k and i wliu li i esjK'c ti\ ely 
Cfiincide with the paits 1 i.’- 1’ n and (.. d'he ai 1 an^e'inent 

is sLK'h that wlien howl 11 is in stiikiiiL; lanei' of tlu' taj^pet, that ol 
K is pulled cle<\r and \ k e \ ei sa. 1 'his is oht aim'd tin oii^h tlu' ae tion 
ot tlu' rotatinp^ seipiU'iit tootheil cylindeis on tlu' xihiatoi •^(-ai as 
follow s : -A pulkw /’ on th(‘ ji.iltei n ( h.iin 2 2 ('h' \ alt"- tlu* \ i hi atoi le\ t'l 
whi(]i <2ears in ( (unhin.ilion with the' top ( \liiid('i to tiiin tiu' ^eai’ 
hall a ie\oliition, pull comu'ctimj: aim \ to the lell, lot.itt' K'\er n 
counter-cloek'w Im' ,iml l('\(‘i o .iiul o' eloAvwise so that the loiK 
operau's upon nc'ck i and pulls tlu' pait i lut( h 1 to tiu' ii^;ht until 
howl II is ('l('ar of its i('sp(''ti\e uukiiiu" '^hot', whilst the diipla <it(' 
parts at the opposite' side ol the' loom <ue pitsse'd into ope'ialne 
action so thal*the howl k is in [loatioii to stnke the- pit kuip shoe at 
the lelt hand side of tlu' loom. ('on\e‘m<‘l\ it a hiiel is hrou^ht 
into e emtae t w itli the' \ ihiatoi .pa'ai tin- jack will hei dt'hvt'ied liom 
the' 1 iitht hauei side of the loom. 


Letting off 
the Warp 
Positive. 


hi^. 2].2 Is a set tioiial t'k'xation ol tht' wi rp 
(ontiollmj; imition. I'he \ it'W ol the el('\ ilion is 
liom the liwide ot ihe loom. \ is .1 sim[de' le‘\ ef 
’ha\uio <i lon^ and shoi I atm li(*e' to mo\e ahout 
the stud s, whie.h is se'<uie'ly laste-neel to the' loom eml. n is a he'll 
Clank le\er and free to inose- upon the- stud i, also laste'iie'el to the' 
loom flaming, 'idle' almost sertieal aim ol this lt'\er is re'c e'sse'el so 
as to support a steel heani e , enei wine h the' w.iip passes liom the 
warp beams to the healds and e.iipet. Ihe stiait^ht arm ejf this 
lexer h supports an aeljustahle eonneetmp^ reiel d anel also a re,yu- 
latin'*^ screw' Rl tlier \e*itieal straight re>el o emnnects the lewe'i n 
wuth the aim n, the latteu hem^^ the weight lexei ha\m^^ its lulcium 
at the point o. 1 he re)d j , eainne'e tc'd tej the bell e rank lexe'i i, is 
free to moxe in a ve'itieal elirection. i\n adjustable eollar u 
is fixed to the rod i. just below the lever a, as shown. Ihe 
bell crank lever a is supported and hee to move upon the stud v, 
fixed to the loom framing;. A small connecting rod k unites the 
lexer i with the loxver part of the sword of the going part J. A 
fouith connecting lod i is suspended fiom the lever a at the point x. 
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CARPET MANUFACTURE. 


The lower end of this rod supports a castin^^ y which contains 
two small pawls or pushing catches c. The casting v is free to 
rotate upon the horizontal shaft n. Upon this same shaft a ratchet 
wheel H is securely fastened. The shaft n also contains at opposite 
ends a small brake wheel g and a worm m respecti\ ely, both of wliich 
are keyed and turn with the shaft. The worm m gears into a worm 
wheel L, which latter is securely keyed to the end of the warp beam. 

The process of unwinding the w^arp and the action of the above 
several parts aie as follows : d'he warp passes from the warp beam 
over the steel roller suppoit c to the fell of the carpet. Each time 
the going part strikes against the fell of the fabric it causes the warp 
to exert a force U[)on the roller c, which, being fixed in the upright 
arm of the lever b, tends to press it inwards ; but to elevate the 
horizontal arm the latter is regulated by the resistance of the 
weight w' and the lever r acting through the connecting rod d. 
The adjustable screw k rises slightly with the horizontal arm of 
lever b, and thus leaves room for the short arm of lever a to rise 
until it is in contact with screw k. Also w^hen the going part travels 
towards the fell of the cloth, the connecting rod k pulls forward the 
lower arm of the lever i, and thus permits the upper arm connecting 
rod F with collar u to fall. The long arm of the lever a is free to 
fall part way towards u, but it cannot fall to the lowest point to 
w’hich the collar u descends, because the short arm of a comes in 
contact with the screw k, and so regulates the distance which the 
connecting rod e with the casting v falls on the remote side of the 
shaft N. Consequently the pawls g are permitted to recede ], i, 2, 
3, or more teeth in the ratchet wheel, according as the take-up of 
the cloth requires. Then as the going part recedes, the strain is 
released from the back roller c, which therefore allow's the force 
acting til rough the connecting rod d upon the horizontal arm of the 
lever b to cause screw k to press upon the short arm of lever a, 
thus tending to elevate the longer arm, rod f, casting y, and 
pawls G. At the same time, as the going part recedes, the connecting 
rod K pushes beick the low^er arm of lever i, and elevates the upper 
arm with the rod e and collar u, the last of which presses against 
the underside of the longer arm of lever a and thus assists in 
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raising rod recasting y and pawls g. Hence ratchet wheel h, 
shaft N, w'orin m, are slowly but gradually turned upon the shaft 
bearings, and since the worm m gears into the worm wheel r upon 
the warp beam, this beam is positively turned and unwinds the 
warp.according to the take-up of tin* carpet and the pressme of the 
warp upon the back tc^st c, which for the? same make of fabii(' 
should always remain constant. Con'^ecpiently tlun'e is scauc'ly 
any necessity to change' the weights and levels from a full to <in 
empt) wai p beam. 


Taking up— 
Positive. 


d'he initi.al motion to this mechanism is dc'ti\('d 
from the' lop segiiK'Ut c ylmdc'i l-'ig. jjy, [ [)on the 
end of shaft \ is seemed a chain whc'c'l which 


rotates a chain 3b passing round a second cdiam wheel 37, log. 2 t 



made fast to the remcjte end of a barrel shaft 3-S mounted loosedy uj'ion 
stud, 3C3. d'he barrel 38 has spur teeth, 40, around its periphery and 
these gear into the teetii cjf an intermediate whec*!, 41, free to 
rotate on stud 42. Compounded with wheel 41 is a smaller inter- 
mediate wheel 43 whose teeth mesh wnth and clri\e a large spur wheel 
44, mounted rotatively upon a cross shaft 45 w'hich reachcjs across the 
loom frame from back to front and is contained on the outside. At 
the opposite end ( 5 f shaft 45 is secured a worm 46 which gears into 
and drives a large worm wheel 47 fastened firmly to the end of the 
“ perforated ” roller 48 which takes up the cloth positively through the 
rotative action of the above train of wheels. 



ROBERT HALL & SONS Bury Ld., 

BURY} Neat* MANCHESTER. 


Makers of 

Complete Plants 

FOR PRODUCING ^ 

TAPESTRY AND VELVET CARPETS, 
BRUSSELS AND WILTON CARPETS 

UP TO 16/4 WIDE. 

Royal Axminster Carpets, Chenille Axminster Carpets. 

Makers also of 

r 

Scotch Carpet Looms, 

Ingrain and Kidderminster Carpet Looms, 
Single and Double Plush Looms, 

Carriage Lining and Upholstery Looms, 
Slipper Carpets, and all kindred weaves. 

Including 

WINDING, WARPING, BEAMING, STARCHING, 

PRINTING, SETTING, STEAMING, SHEARING,* 

MEASURING AND ROLLING MACHINES, JACQUARDS, &c., &c. 

t 


Complete Lists of Machinery made, Supplied on Application. 
Special Machinery made to Buyer’s own Requirements. 


Established over 60 Years. 



FLEMING’S ' TEON” BELT 


The Only Reliable 

HEAT-PROOF, 
STEAM-PROOF, 
WATER-PROOF, 
ALKALI-PROOF, 

AND 

OPEN-AIR 
PROOF 


e 



OF 

Great 

Driving Power 


Unsurpassed for j 

VARIABLE LOADS 

.A 

AM) 

SEVERE DRIVES. | 
Leather, Hair, & Cotton | 

BELTINGS 

GILBERT” WOOD SPLIT PULLEYS. | 

LARGE STOCK. | 


FLEMING, BIRKBY, & GOODALL, Limited, 

BELTING, <&o., MANUFACTURERS, 
Telephone No. 48. WEST GROVE MILL, HALIFAX. 


LONDON OFFICE: 39, LIME STREET, E.C. 


ASA LEES & CO. LD. 

SOHO IRON WORKS. OLDHAM. 


Makers of Machinery 

In Great Variety for 

Ginning Cotton, . 

Opening, Preparing, Combing, Spinning and Doubling 

Cotton, Wool, Worsted, Waste, 

<&c. 


NEW 

Improved Condenser 

With Leather Tapes 

FOR 

WOOL AND WASTE. 

MANCHESTER OFFICE : 

* Open Tuesdays and Fridays. 

26, Aroade Chambers, 14, St. Mary’s Gate. 
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ESTABLISHED 1852 

WILSON & GO. BARNSLEY Ltd., 


tr- BARNSLEY. “W 

‘Nat. Tel No. 2. Barnsley Cable or Telegrams: ‘WILSON. BARNSLEY.’ 

Ai ,411.1 A n C Codfs 

Attcii i.incc— Manchester Royal Exchange, Tiics<l-iy .md Fn.ltv 
Bradford Exchange, Moml.iv \ iri.ii> Huddersfield Exchange ruis.iay 
Manchester Office 15, Market Street. 

Manufacture every description of Improved and Shielded Bobbin," used In 
the Spinning and Manufacture of Cotton, Wool, Silk and other textiles. 




Added Strength and 
absolute Securlly. 



'g 

JSI 


PATE NT CLIMAX 
AMERICAN SHIELD. '- 

i l.Ll.UXi-JaJ- i.A * 


Absolutely secure 
combination of 
Shield and Bobbin 
guaranteed 


/PATENf> 

CLIMAX^ 

1 BARBS. L| 
<SectionA£ * ‘ 


Loose Shields 
linpcsslble. 


SPl.C I M,ri II s 

Patentees (S Sole Makers of ‘LOCKFAST’ and ‘CLIMAX' Shields. 

Kv.ry Shicl.i cr (.'.jp mi.ii .iiitCL.i .ilisoliiti ly .in<i iicrin.iiK'iUly fa^t 

ENA.MELLED CONDITIONING BOBBINS, Impervious to Steam, Moisture, or OIL 
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John Ihiteley & Sons 


BRANCH OF 


THE ENGLISH CARD CLOTHING COMPANY, LTD, 

Brunswick Mills, 

HALIFAX, Yorks. 


MANUFACTURERS OF 


Every Description 


OF 


Card Clothing. 


Samples and References upon 
application. 




• Hydro Extractors 

ELECIKICALLy DUIVEM 
STEAM DIJIVEIN and 
ftELT DPIVEIN. 

FREE 

Vc .shall be pleasc<l to send a copy 
of our Mew Catc\logue on rec|uest. 

It eontexins Particulars of Machines 
specially adapted to the requirements 
of Carpet Manufacturers. 

THOMAS BROADBENT & SONS, LTD., 

Central Iron Works, 

HUDDERSFIELD. 


vii 

HILL & BROWN PATENT WINDING FRAME. 

(Made also with Stop Motion for Two or More Ends). 

'I'hiH fiani (3 has seveial ailvaiita^es over Bobinn Windmg Fiames, the 
chief of which nia\ l>o hhhI to he the ;jfieatei j>UKluction obtainable, as the 
(Iniiiis will ^\^l(l as fast as tlu; yam will ilclnei fioin the cicel, the saving' in 
cost of Hp(jolH a^'airist that of two-headed hohinn.s, the lediieed wa'ar anu* tear 
through the ahsenee of sepai ate earn traverse motion anil by a sli{j;ht adjust- 
ment hein^' ahhi to wind eithei paiallel or conical spooN. 



\.r> (Jaipet Maiiufaetnieis will he mteie''ted t(» know that this machine is 
now Used tor w indium \\eft into lai^e spools (S" tia\eise and Uji to 10'^ 
dmmctei) thciehy lediiein;^ the minihei of stoppaj.^es and ineieasin;^ the 
piodnetion ot the looms 


MAKERS : 

BROOKS & DOXEY, Ld. 

Union Iron Works, West Qorton. 

MANCHESTER. 


Telegraphic Address: “ Union,” Manchester. 


Telephone 2113 and 2306. 


A, FLATHER « SODS, ltd., 

JACQUARD MACHINISTS 


BRADFORD} yorks. 



Improved * 1200 Double-Lift Jacquard Machine 

(in 2-600s.) 

This machine has been designed to meet a long felt 
want amongst Carpet and Rug Manufacturers for 
weaving larger and more elaborate pattern^, and for 
the high speed at which it can be worked with success. 
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WHITWELL &, CO., 

LIMITED, ^ 

Carpet Manufacturers, 

Docwra^ Hall jVlills 

KENDAL, ENGLAND. 

London Warehouse; 37, 38, WARWICK LANE, NEWGATE STREET, EX. 

Bordered Art Squares, . 

Rugs and Body Carpets, 

3-Ply Alberts and Coburgs. 
Brussels and Tapestry Squares. 
2-Ply Alexandra, Daknel and Kendalia, 
2-Ply Wostmeria (ingrain Kidders) & Unlons. 

Venetian Worsted Cwills, Plain and Cioill Dutch, 

IN ALL QUALITIES. 

STAIRS AND BODIES. 



XI 


You need these Books as aids to Carpet Manufacture! 


CONE DRAWING. 

CONE DRAWING. " " 

. . . ALSO GET ... ' 

WORSTED OVERLOOKER S 

«,M BUCKLEY. HANDROOK. ■ . ■ 

Price 1 - Each Nett. Post Free 1 1 Each. 

. . . FROM . . . 

F. KING & SONS LTD., HALIFAX, 

Publishers, England 


CHARLES CRABTREE, 

TUBE MILLS, 

BiNGLEY. 


EVERY DESCRIPTION OP 


JACQUARD CARDS 
LOOM CARDS 
LEATHER BOARDS 

AND 

PAPER TUBES 



SUPPLIED ON THE SHORTEST NOTICE. 






• \1I 


PARKINSON’S 

PATENT “RAPID’' 

Jacquard Card Lacing Machine. 



NINETY PER CENT. ECONOMY ON HAND LACING. 

Running in EVERY COUNTRY where JACQUARDS are used. 

J. PARKINSON & SON, 

Canal ironworks, SHIPLEY, Yorks. 
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Telejfraphio Address: PLATTS, OLDHAM." 


PUTT BROTHERS S Co. Id., 

HARDFORD IRON WORKS, 

- — OLDHAM, England. 


Preparing Machinery 
for Weaving. 

Including Reeling, Winding, Warping, 
Sizing, Dressing and Beaming Machines 
for Cotton Yarns. 

Power Looms 

For Weaving every Description of 
Cotton, Linen, Woollen, Worsted, Jute, 
Silk and Carpet Goods. 

JACQUARDS, BOBBIES, PATENT OSCILLATING TAPPETS, WOODCROFT 
TAPPETS, CIRCULAR AND DROP BOX MOTIONS, 

. AND SHEDDING MOTIONS IN GREAT VARIETY. 


Also Makers of Maohinery for Opening, Carding, 
Combing, Preparing, Spinning and Doubling Cotton, 
Wool, Worsted, Silk Waste, Asbestos, &o. 


■5^ HIGHEST AWARDS OF MERIT. 






Design Paper. 


CORRECT RULINGS. 


TO ANY PATTERN, 

TO THE INCH OR METRE. 

Howitt & Son, 

CLUMBER STREET, 

NOTTINGHAM. 


HUTCHINSON, HOLLINGWORTH & Co. Ld. 

Dobcross Loom Works, 


DOBCROSS, 


via Oldham, England. 


Makers of Looms for weaving all kinds of Worsteds, Woollens, Carpets, &c. 


I\(.K\1\ LddM. 

'I'lu' 1 lolling wolth Knowles’ r.itent In,er.un (^Trpet Loom in.ule 
in ^\l(lths to ue.ixe cnipet hoin i yaicl to 4 virds wide, anan^^ecl 
tor either 4 or h Loves on each side and mounted w-itli either 
4 (,)o 4 dooy Soo', or 1200% |tieqiiaid Machine, \\hth poweiful 
take-up and iet-olf motions, Spt'Cial dining; arran;.^em(‘nt tind 
in all respects a Stronj; Loom tor liea\ y work. 


mr 


THE INGRAIN LOOM. 
„ 6 4 BRUSSELS. 

„ AXMINSTER. 

BRUSSELS. 


See page xvi. 

,, „ xyii. 

,, xviii. 
„ xix. 











HUTCHINSON, HOLLINGWORTH & CO, LTD, 

DOBCROSS LOOM WORKS, 

DOBCROSS ^ Via Oldham, England. 

Makers of Looms for Weaving all kinds of Worsteds, Woollens, 
Carpets, etc., etc. 

Telegrama “ Foundry, Dobc rows ” Railway Station Saddleworth, L & N W Telephone No 10, Maraden Exchange 



Wide Brussels and Brussels Velvet (Wilton) Carpet Lo^n}, 2 or 3 shot, 
embodun^^ Hollingworth’s Patents, made in all widths horn r./^ nj>-to 16/3 wide, with 
improved wire motion, ospenallv suitable for lont,' wires, and firrihshed with either 
5 frame, 6 frame, or 5 and 6 frame jacquard machines. all respects an 

excej^fiionally stronj^ and heat) loom, and suitable lor hea\ \ work, and lurnished with 
very powerful doulile beat lay motion, comber board motion, take up and letting off 
motions, and \’ery strong dmung motion 



HUTCHINSON, HOLLINGWORTH & GO., Ltd,;. 

. DOBCROSS LOOM WORKS, 

DOBCROSS 9 Via Oldham, England. 

Makers of Looms for Weaving all kinds of Worsteds, Woollens, Carpets, etc. 

Tolegramti ‘ Foundiy, Doborofeg " Railway Station Saddle A’orth, L A N W Telephone No 10 Mai sdeu Exchange 



THE HOLLINGWORTH PATENT CHENILLE JLXMINSTER LOOM 

I'or weaving' up to ^o" wide, fitted with patent special motions for stop- 

pm^.j the Loom durinj^ the placin/j; in and adjiistinj^^ of the chenille weft.fWith 
poweiful Take-up and Let-off Motions, Special Driving Arrangement, etc., 
and embodymg all the latest impro\ einents lor wea\ing this class of fabric. 


Axminster Loom. 



°1iVgHINS 0N, HOLLINGWORTH & GO., Ltd., 


DOBCROSS LOOM WORKS, 

DOBORO3S9 Via Oldham, England. 

Makers of Looms for Weaving all kinds of Worsteds, Woollens, Carpets, etc. 

Telegrams “ Foundry, Dobcrosa ” Ra.lway Station Saddlewoith, L & NW Telephone No 10, Marsden Exchange 




